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ABSTRACT 

Materials containing hazardous substances present 
serious problems to human health and to tne health of the 
environment. There are many potential problems related -o the site of 
a house or apartment, the construction materials used in the house or 
the apartment, products and materials used in and around the home, 
and disposal of materials. Relatively few compilations of 
instructional materials related i:o household hazardous materials liave 
been available. This publication was designed to identify problems 
and concerns that should be included in environmental education 
programs related to household hazardous material problems and to 
identify sources of references and" instructional materials that can 
iDe used for environmental education programs. Education related to 
hazardous materials in and around the home should be included 
uhrov hout the school curriculum and from elementary school through 
secondary school. Materials to support this philosophy are provided 
to illustrate activities fo'T science, social studies, and language 
arts fj6r grades 1-12. Sections include: «(l) the characteristics of 
hazardous materials; (2). potential problem^ related to home 
construction; (3) potential problems related to materials used in the 
home; (4) household hazardous waste disposal; (5) actions classes can 
take in their communities; (6) selected information sources; and (7) 
selected references. Each of the sections presents some background . 
information on the problem or topic and materials to illustrate some 
instructional approaches for various grade levels and courses. 
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PREFACE, 

This is the 20th volume 1n ERIC/SMEAC's Teaching Activities in 
Environmental Education series, which was initiated in 1973. The first 
three titles in the, series were of a general nature, dealing with muUiple 
aspects of environmental education. Starting with the^ fourth, topical 
areas have been identified as themes, v/ith the expectation^ that such an 
organizational pattern might prove more useful to practitioners In both 
formal and non-formal settings. - 

As a general rule, most of the activities, selected for inclusion in' 
the various ^volumes have been adapted Tom materials deyelpped-by others; 
many of the source publications have been reported through the ERIC data 
base, and are available in ERIC documents-. Some have been "original," in 
the sense that ERIC staff or other authors have developed them more or less 
from scratch.. Common formats have been employed for all activities in 
each volume. ^ - ^ ^. " \ 

The current volume was developed by Robert Howej John Di singer and 
Terry Wilson. Most of the activities are based on reports^ instructional 
materials, and other information located through the ERIC system, as 
referenced. Activities include a mix of original and adapted materials. 

Other titles in the Teaching Activities in Environmental Education 
series include: 

John H. Wheatley and Herbert L. Coon, One Hundred- Teachi ng Acti vi ti es 
in Environmental Education . 1973; ED 091 172; 204 pages; ^ 

John H. Wheatley and Herbert L. Coon, Teaching Acti vities .in 
Environmental Education, Volume U . 1974; Ed 102 031; 200 pages. 

John H. Wheatley ana Herbert L. Cooh^, Te^adhing Activities jn 
Environmental Education, ^Volume III . 1975; ED 125 258; 195 pages. 

Herbert L. Coon andMichele Y. Ale)^ander, Energy Activities for 
the Classroom . 1976;" ED 130 833; 148>ages. 

Herbert L. Coon and Mary Lynne Bovmiah, En vironinental Education in 
the Urban Setting: Rationale and Teaching Activities . 1977; * 
ED 137.140; 199 pages. ~' ~ 

Judith M. Schultz and Herbert L. Coon, Population Education Activities 
for the Classroom . 1977; cD 141 178; 195 pages. 

Robert H. McCabe, J. Terence Kelly, and Doris Lyons, Man an d 
Environment Teaching J\ct i vities . 1977; ED 144 626; 336 pac;es. 

Herbert L. Coon and Charles L. Price, Water-Related Teaching 
Activities . 1977; ED 150 026; 156 pages. 

Mary Lynne Bowman and John F. Di singer. Land Use Management Activities 
tor the Classroom . _1977^ ED 152_.541; 265 pages. _ 
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Mary Lynne Bowman and Herbert L. Coon, Recycling: Activities for - ' 
the Classroom . 1978;" ED 159 075; 145 pagesT ~ 

'William R. Hernbrode, Multidlsciplinary Wildlife Teaching Activities. 
" -1978; ED 162 897; 95 pages. ' '"^ 

- ^ 

Herbert L. Coon and Mary Lynne Bowman, Energy Activ ities' fop the 
Classroom, Volume II . 1978; ED 173 072; l65 pages. ^ 

Mary Lynne Bowman, Values Activities in Environmenta l Education. 
1979;, ED . 182 118; 134 pages. ^ ^ ■ 

Charles L. Roth and Linda G. Lockwoodj Strategies and Activities for 
J Communities as Environmental Education -Sit es ; 1979 • 
ED 194 349; 207 pages. ^ ^ . ' 

Mary Lynne Bowman, Teaching Basic-Skills, th rough Environmental 
Education. Activities . i<)/.9; ED 196 /OA; lii>>pages. ' 

Mary Lynne ^Bowman', Teaching Natural Resources Mana gement through 
' Envi rfcrimental Education Activities . 1981: ED ^14 /52: POfi pagg^. 

, ; Lori D.-Mann and William B.'stapp, Thinking„Global 1 v an d Acting 
uoca ly: Environmental Education Teachin g Activities, l^ft?- 
' tD 229 214; 327 pages. ^ 

John F,. Di singer and Marylin Lisowski, Teaching a bout Hazardous 
and ToxijC Materials . 1-985; ED 273 432; 268 pages. : 

John F, Di singer .and Marylin Lisowski, Teaching Activities i n 
Science/Soc iety/Technology/Envinonriient .; 1^86: l::u 28;> 71 1 ; . Ifid pages.. 
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I. INTRODUCTION 



. Materials containing hazardous Substances present serious problems Jtb^ 
human health and to the health of the environment. There are mciny m 
potential problems related to the site^of a house or apanment,^ the 5 
construction materials used in the house or the apartrrient^ products and^ 
materials used in and around the .home, and disposal of materials. 

Some effects on humans from household hazardous materials are 
i;n;;^cdiate. Improper use or storage can result in poisoning, physical 
injury, fire; and e)(plosions. Somc.health effects, arc caused'by long-term 
exposure to hazardous materials and are not so obvious. Reseai^^ch data 
Indicate that .a number pf human health problems such as all^/gies, cancer, 
damage to organs and the nervous system, and birth defects^may be due to 
chemical and radiation exposure. 

The threat of hazardous materials used inland around thfe home also 
present a threat to the environment. Materials that are improperly used 
around the home can contaminate parts pf the environment and can pollute 
air, water, and soil; in some cases they can have direct effects on plant 
arid animal life. . 

The disposal of household hazardous wastes can also present 
environmental problems. ^ Wastes dumped into the drain, storm sewers and ^ 
drainage systems can pollute rivers, lakes, streams, groundwater and- soil. 
Household hazardous wastes placed in municipal waste collection containers 
can contaminate landfills and materials that are incinerated; this 
contamination can cause air, water, and soil pollution and have negative 
effects on humans and other animals and plant life. ^ 

Improper disposal of hazardous materials can also cause damage to 
household piumbin^ or septic systems, municipal wastewater collection and 
treatnjent systems, and municipal solid v/aste cpllection, separation, and 
disposal systems. ' ^ ^ 

. , , u ' 

Relatively few compilations of instructional materials related to 
hpiiseho.ld hazardous materials have been available until the last fiye^, 
years. This publication was designed to identify problems and cpncerns 
that should be included in environmental education programs , related to 
household hazardous material problems and to identify sources of references 
and instructional materials that can be used for environmental education 
programs. ' 

Education related to hazardous materials in and around the home should 
be included throughout the school curriculum and from elementary school 
through secondary school* Materials to support this philosophy are 
provided to illustrate activities for science, social studies, ahd language 
arts for grades 1-12. 

Each of the sections in the manual presents some background 
information on the problem or topic and materials to illustrate some 
instructional approaches for various grade levels and courses. 



IK WHAT ARE THE CHARACTERISTICS OF HAZARDOUS MATERIALS? 



A, Introduction 



Hazardous materials are substances that contain chemicals that can 
harm or kill living things. The chemicals they contain usually have one or 
"more of six characteristics: 

» (T) Toxicity ^ » . » , 

These substances are poisonous and harmful to human health and other 
animals* Some subsfanc.es can kill (toxic and lethal),, cause birth defects 
(teratogens), affect ^genetic material (mutagens), and cause cancer 
(carcinogens). Cadmium, lead, mercury and endrin are examples of materials 
with toxic activity* 

(2) Corrosiveness 

These substances can harm human tissue and corrode containers and 

materials /^f they are-plaeed on them.. Example^s includet acid? and bases and 

material! containijigc^Sci^ . - 

(3) React iveness ~ 

Thase substances are unstable and may react to heat, shocks water, or 
air to produce a violent change (explosion) or form poisonous fumes. 
Examples include gunpowder and some cyanide and sulf iderbearing materials. 

(4) Ignitability 

Thesv^ substances can emit gases and explode. Examples include 
gasoline, solvents, and propane. 

(5) Caiise infection and^ Allergies^ ^. * ^ - ^ 

Some matevHals can cause illness and allergies. Examples include 
bacteria in food and some houseplanti' and materials brought into the house 
that may contain bacteria or viruses that can cause infection. 

(6) Radioactivity 

Some items used in. the' home may contain small amounts. of radioactive 
material, such as many smoke detectors. Some homesites and water supplies 
also may have radioactive materials due to natural contamination or human 
contamination. Radon is a currrent concern as is contamination from mining 
and industrial plants producing radioactive materials. 

Students need to know what materials in or around their homes are 
hazardous, the type of hazards they present and how toxic the materials 
are. Materials in this'^fiction are designed to help students become aware 
of these materials and uqderstal^a char:acteri sties of tl^am. 

Listed in Table 2-1 are some substances used in and around the home, 
examples of hazardous ingredients in t.iem, and potential harmful effects of 
the hazardous ingredients. 
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Table 2-1 



HOUSEHOLD HAZARDOUS HATERIALS, 
INGREDIENTS, AND POTENTIAL HAZARDS 



ITEM 


KNOWN EXAMPLES OF 
HAZARDOUS INGREDIENTS 


POTENTIAL minus OF INGREDIENTS 


L AIJ1'0M0TIV£ PRODUCTS 






Antifreeze 


Ethylene glycol 


Very toxic; three ounces can be fatal 
to adult; damage to cardiovascular 
system, Diood, sKin ana Kianeys. 




Methanol 


Moderately toxic; ingestion may cause 
coma, respiratory damage. 


Aiito Batteries 


Sulfuric acid 


Skin burns; single 'overexposure may 
leci^l to laryngeal or pulmonary edema 
(excess tiuid m larynx or lung nssue; 


Car Wax, Polish 


Petroleum distillates 


Associated with skin aind lung cancer; 
irritant to skin, eyes, nose, lungs; 
entry into lungs may cause fatal 
pulmonary edema. 


Degreasers 


Chlorinated aliphatic 
hydrocarbons 


Slow decomposition; trichlorethylene 
and perchlorethylene are suspected 
carcinogens; liver and kidney damage. 


Engine, Radiator 
Flush/Cleaner 


Chlorinated aliphatic 
hydrocarbons 


Ulow decomposition; liver and kidney 
damage. 


Acids 


Cprrosive,; irritant; damage to kidney, 
fiver and digestive system; pulmonary 
edema. 


Motor Oil /Gasoline 


Petroleum hydrocarbons 


Highly flammable; associated with skin 

anri 1tinn c^ncov.* "irril'Ani* "fn ^kin^ 

ullU 1 UliM V.'UllV.'Cl , 1 1 1 uailw y\J 111, 

eyes, nose, throat, lungs; pulmonary 
edema; benzene is a cargcinogen. 




Lead 


Damage to digestive, genitourinary, 
neuromuscular and central nervoufi 
system; anemie and brain damage. 


Rust Preventers/ 
Removers 


Chlorinated aliphatic 
hydrocarbons 


Slow decomposUion; trichloroethylene 
and perchlorothylene are suspected 
carcinogens ;^1iver and kidney daniage. 




Potassium dichrpmate 


Ver^ toxic; highly corrosive to skin 
and nervous membranes; If ingested may 
cause coms, liver damage. 
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Table 2-1 (Gontinutd) 



ITEM 


KNOWN EXAMPLES OF 
HAZARDOUS INGREDIENTS 


POTENTIAL HAZARDS OF INGREDIENTS 


2. PESTICIDES AND YARD MAINTENANCE 


Herbicides 

2,4,5-TP (Silvex); 
MCPAj MCPB) 


Chlorinated Phenoxys 


Contaminated with dioxin, which Is 
aeaaiy ana mutagenic; irritation. to 
skin, eyes, throat. 


Herbicides 
(Paraquat, *Diquat) 


Dipyridyl 


Toxic; causes skin, eyes and throat 
irritations; Causes lung, kidney and 
liver damage, death. . 


Herbicides 

^ Di ni t pftnhpnnl 

Diriitroorthocresal , 
Binapacryl ) 


Nitrophenols 


Higlily toxic; readily absorbed via 
skin; stains skin yellow; interferes 
with oxygen transfer in cells; damages 
liver, kidney, nervous system. 


Pesticides 
(Aldocarb, *Oxan\yl, 
Carbofuran, Hethyon^yl, 

OcUCI ail, ri U)JUaU1 , 

Carbaryl (Sevin) 


Carbamates 

V 


Interfere with human nervous system. 


Pesticides 
(Endrin, *A]drin^ 
*Dieldriri, *Toxaphene, 

LlllUuItc, Dcll^cllc, 

*Hexachloride, DDT, 
*Heptachlor, *ChTordane, 
*Mirex, *Hethoxychlor) 


Chlorinated hydrocarbons Very slew biodegradation; accumulation 

in food chain and in fatty tissue; 
attack nervous system; suspected 
carcinogens and mutogens> 


]^es tici des 
(Phorate,^Mevinphos, 
*Denietor, *Disulfotanj 
Parathi on, *Diazinon, 
Trichlorfon, Rohnel , 
Azinphosmethyl) 


Or'^anophosphorus 


Poison by interfering with t:^e nervous 
system; can be toxic; biodegradable, 
but not much is known about the 
breakdown products. 


IPesticides 
(Monvran, *Divron, 
Linvron, Bromacil, 
Terbacil, Altrazine, 
Ametryn) 


Urea, Uracil, 
Triazine-based 


Low toxicity, but will irritate skin, 
eyes, throat. 


Rodentlcides 
(Warfarin, Coumafuryl, 
Diphacinone, Pinclone, 
Valone) 


Coumarin 


Antlcoagulencs may cause internal 
bleeding. 



♦These pesticides are banned or restricted and should not be used by households. 
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Table 2-1 (Continued) 



ITEM 



KNOWN EXAMPLES OF 
HAZARDOUS JNGREDIENTS 



POTENTIAL HAZARDS OF INGREDIENTS 



3. MAINTENANCE PRODUCTS 
Asphalt/Roofing Tar 



Petroleum Solvents 



Associated with skin and lung cancer; 
irritant to skin, eyes, nose, lungs; 
entry into lung may cause fatal 
pulmonary edema, excess fluid in lung 
tissues* 



FlammaWe; §kin Irritant; benzene is a. 
\carcinog.en; possil)le liver and' kidney ~ 

/damage > / 

Highly flammable"; skirt, eyes, nose, 
throat, lung'irritant; very high air 
concentrations may cause 

unconsciousness^ deaths 

Slow decomposition; liver and kidney ^ 

damage > , 

Toxicity varies with specific chemical; 
causes eye, nose and throat irritation 
and ■anesthesia. 



Paints 



Aromatic hydrocarbon 
thinners 



Mineral spiritt 



Paint Thinner 



Waterproofers 



Wood Preservatives 



Wood Putty 



Chlorinated aliphatic 



2^ 



hydrocarbons 



Esters 



Alcohols: 



Volatile and flammable; eye, nose and 
throat irritation. 



Chlorinated aromatic 

hydrocarbon s 

Ketones 



Flammable; toxic; accumulate in food 
chain. 



Chlorinated aliphatic 
solvents , 



Flaimnable; toxicity varler, with 
specific chemical; may . \<3e 
respiratory ailments. 



Aliphatic and aromatic 
hydrocarbon solvents 



Chlorinated aromatic 

hydrocarbons 

Penvachlprophenpl 



Slow decomposition; liver and kidney 

damage. - 

Flammable; irritar.i; central -nervous 
system depression; possible liver, 
kidney, snleen damage > 



Mineral Spirits 



Flammable; toxic; accumulate in food 

chain. 

PentachlQfophenol may be -very-toxlc^by- 
Tngestion or skin absorption. 



Ketones 



Irritates skin, eyes,, throat; absorbed 
through skin; damages liver,^ kidneys 

and nervous system. 

FlaiTHnable; may cause respiratory 
ailment. 



Toluene 



Flammah'^; very t^xic; may cause skin, 
kidney, liver, central nervous system 
damage; suspected carcinogen. 



Table 2-1 (Continued) 



ITEM 



KNOWN EXAMPLES OF 
HAZARDOUS INGREDIENTS 



POTENTIAL HAZARDS OF INGREDIENTS 



3. MAINTENANCE PRODUCTS (Continued) 



Wood Stains/ 
Varnish 



Highly .flaniniable; associated with skin 
and lung cancer; irritant to skin, 
eyes, nose, throat, lungs; entry into 



Mineral Spirits, 
gasoline 



Methyl and ethyl 
alcohol 


Flammable; damage' to eyes, skin, 
centrar nervous- system. 


Benzene 


' Flammable; carcinogen; accumulates in 
fat, bone marrow, liver tissues, r 



Lead 



Chlorinat^^ aliphatic 
hydrocarbons 
(methylene chloride) 



neuromuscular and central nervous 
system; anemia and brain damage. 
Slow decomposition; liver and kidney 
, damage. 



Wood Strippers 



-.toluene 



Benzene 



Flammable; skin irritation; narcotic 
properties; may damage lij^er, kidney, 

central nervous system. . 

Flammable; carcinogen; accumulates in 
fat, borie marrow, liver tissue. 



4. HOUSEHOLD XLEANERS 



Corrosive: irritates or burns skin, 
eyes, respiratory tract; may cause 
pulmonary edema or vomiting and coma 
if ingested; contact with other 
chemicals may cause chlorine fumes. 
Corrosive: irritates or burn skin, 
eyes; may cause pulmonary edema, or 
vomiting and coma if ingested. 



Bleach 



Sodium hydrochlorite 



Disinfectants 



Sodium hydrochlorite 



Phenols 
Ammonia 



Flammab le: very toxic; respiratory, 
circulatory or cardiac damages- 



Drain Cleaner 



Vapor irritating to eyes, respiratory 
tract and skin; possible chronic 

damage. . . . . :^ 

Caustic: irritant; inhibit > reflexes; 
burns to skin, eyes; ppisc.ious if 
swallowed due to severe" tissue damage. 



Sodiuin or Potassium 
hydroxide 



Hydrochloric acid 
Trichloroethane 



Corrosive, irritant? damage to kidney, 
liver and digestive system. 



Irritant to nose and eyes; central 
nervous system depression; liver and 
kidney damage if ingested. 



ERLC 
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Table 2-1 (Continued) 



ITEM 


KNOWN EXAMPLES OF 
HAZARDOUS INGREDIENTS 


POTENTIAL HAZARDS OF INGREDIENTS . 


4. HOUSEHOLD CLEANERS (Continued) 




Floor Cleaner/tJax 


Diethylene Glycol 
Petroleum Solvents 


iOXic> causes cenurai nervuub bybut^iii 
depression and kidney^ liver .lesions. 
Highly flammable; associated with skin 
and lung cancer; irritant to skin, 
eyes, nose, throat, Tungs^ 


Furniture Polish 


Petroleum distillates 
or^Mineral spirits ' 


Highly rlammablej moderately toxic; 
' jas S0C1 aLed wiLu^SKin ana lung uaiiutii j ^ 
irritant to skin, eyes, nose, ^throat, 
lungs; entry into lungs may cause , . 
pulmonary edema. 


Metal Polish 


Petroleum solvents 
Oxalic acid 


Highly flammable; associated with skin 
and lung cancer; irritant to^skin, 
eyes, nose, throat,, and lUnqs. 
Potentials damage to respiratory system, 
lungs, skin. Kidneys, ski n ana eye 
irritant. 


Oven Cleaner • 


Sodium or potassium 
hydroxide (lye) 


Caustic;^irritantl inhibits reflexes; 
burns to skin, eyes; poisonous if 
swallowed due zo severe nssue aamaye* 


Septic Tank Cleaners 


Trichiorethylene 

ricLiiyicric uiiiui luc 


SloW' decomposition; knpwn animal 
capcirio.gen; kidney, liver and spleen . 

damage. , ^ / ^ - > 

Slow decomposition; liver and kidney 
damage. 


Silver Cleaner and 
Polish 


Denatured ethanol or 
isopropronol 
Phosphoric acid 


Moderately toxic; central nervous 
depressant. 

Corrosive; irritant ; /possible damage to 
kidney, liver and digestive system. 


Spot Removers 


Perchloroethylene or 
trichloroethane 

Ammonium hydroxide 
Sodium hydrochlorite 


Slow decomppsltion; liver and kidney 
damage; perchloroethylene is suspected 

' -carcinogea. 
Corrosive; vapor extremely irritable to 
skin, eyes, and respiratory passages; 

.^ingestion causes tissue burns. 
Corrosive; IrMtates skin, eyes, 
respiratory tract;; may cause pulmonary 
edema and skin burns.,, ^ 
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'Table 2-1 (Continued) 



ITEM 


KNOWN EXAflPLES OF 
HAZARDOUS INGREDIENTS . 


pptcnTial hazards of ingredients 


4. HOUSEHOLD CLEANERS (Continued) 




Toilet Bowl Cleaner 


Sodium acid sulfate 
or oxalate or 
hydrochloric acid 
Chlorinated phenols 


Corrosive; burns from skin contact or 

■i nh nl at "ifin • innp^tinn mav hp frital * 

Fit Tamable; vepy toxic; respiratory, 
circulatory or cardfac damage • 


Window Cleaners 


Di ethylene glycol 
Ammonia 


Toxic; causes central nervous system . 
depression and degenerative lesions in^ 
liver and kidneys* , * 
Vapor irritating , to eyes, respiratory 
tract and skin; possible chronic 
irritation. 


5. COSMETICS 


Nail PolisH 


Aromatic hydrocarbon 
solvents 


Flammable; very_toxic; skin contact may 
cause irritation to chemical 
pneumonitis (lung inflammation); may.^^ 
cause kidney V liver, blood,, central . 
nervous system disorders. ^ 




Acetone 

Ethyl and butyl 
acetate 


Moderately toxic; f Jammable;.,may cauSe 
respiratory ailments. 
Moderately toxica may cause centraP 
depression, damage to eyes, skin, 
respiratory system. 


6. PET MAINTENANCE 






Flea Powder 


Carbaryl 

Dichlorophene 

Chlordane and other 

chlorinated 

hydrocarbons 


Very toxic; Interferes with human 
nervods system; may caCise skin, 
respiratory system, cardiovascular 
system damage. ' . ^ . 
Skin irritation; may damage liv.er, 
kidney, spleen and central nervous 
system. . 

- Very slow biodegradation; accumulates ' 
in food chain; may damage eyes, lungs, , 
liver, kidneys and skin. . 
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Table d-l (Continued) 



ITEM 


KNOWN EXAflPLES OF 
HAZARDOUS INGREDIENTS 


POTENTIAL 


HAZARDS OF INGREDIENTS 


7. OTHER 








Batteries 


Mercuric oxide (In 
mercury batten es) 


Ingestion 


may be fatal. 



Inks 



Glycols 



Toxic; poison by skin absorption, 
ingastiQsi and: sometimes inhalation; eye 
irritant; stnoorsj kidney danjage. 





Alcohols • " 


Volat^J le and f lan^able; methiinal "^rs. • 
very toxic if swallowed; eye, nose and 
throat irritation*. / 




Glycol ethers 


Highly, flammable. 


Mothballs 


Chlorinated aromatic 

hyd.'ocarbons 

(dichlorobenzene) 


Flammable; accumulate in the food, 
chain; vapor Irritating to skin, eyes, 
dichlprobenzene i^ a suspected 
carcinogen. 



Napthalene 



kidneys^ skini^ central nervous system; 
suspected carcinogen. - 
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Materials used in the home vary from having vary little risk'to those 
having substantial, even lethel risk in small amounts. Table 2-2 provides 
a toxicity rating ^guide with examples of the toxicity of some household 
materials* 

Table 2-2 
HOW SAFE ARE HQUSEHOLD PRODUCTS?* 



TOXICITY RAHNG 


LETHAL DOSE FOR 
150 ib. HUMAN ^ 


HOUSEHOLD PRODUCTS... 


1 Practically 
No n -Toxic' 


More than 
1 Quart 


foods, candies 


2 Slightly 
Toxic 


1 Pint to 
1 Quart 


' glass cleaner, deodorants and 
anti-perspi rants, hand soap 



Toxic 



1 Pint 



.household b1e6(ches,,'many 
detergents, dry cleaners,, most 
floor cleaners, metal cleaners, 
most oven cleaners, many general 
cleaners, most fuels, lubricat- 
ing "dils, most stafn and spot 
T.emovers, many disinfectants, 
-floor polishi shoe- polish, most 

paints > ' 

most tdilet bowl cleaners, some 
deodorizers, engine motor 
cleaners, some fertilizers, some 
paint brush cleaners^ some paint 
and. varnish removers, fireworks, 
some mildew proofing^ air 
sanitizers, some paints, lacquer 
thinners, niany pesticides: 
DDT, ,chlordane, heptachlor, 
lindane, mi rex, dip^inon, 
malatfiion, diquatdi/:>romide, 
endothall> 2,4D/^ 



4 Very 
Toxic 



1 Teaspoon 
to 1 Ounce 



^5 Extremely 
Toxic 



7 drops to 
1 Teaspoon 



some of the insecticides, 
fungicides, rbdenticides, 
herbicides:: 
aldrin, eldrin, bidrin, methyl 
parathion, paraquat, some 
fertilizers, 
mercury cell -battery 



6 Super 
Toxic 



a taste ^ 
(less than 
7 drops) 



a few pesticides' like: 
paroxon, phosdrin, parathion, 
isobenzan, pyrasoyan 



^Adapted from: Gosselin, Robert E. Clinical Toxicology of Commercial 
Products. Williams and Wilki*ns, Baltimore, HD. 1984. 
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B. Selected Activities Regarding Types of Hazardou s Materials and 
Environmental KIsKs" 

Activity 1 - Characteristics of- Hazardous Substances 
Activity 2 - What's .Up, Doc? . •. ; ' 

Activity 3 - Toxic Substances in the Home . 
Activity 4 - Hazards in the Home - A Household Survey ^ 
Activity 5 - Perceptions of Health and Environmental Risks , 
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PURPOSE: 

LEVEL: 
SUBJECT: . 
CONCEPT: 

REFERENCE.: 



ACTIVITY: 



Activity 1 , ' 

'^CHARACTERISTICS OF HAZARDOUS SUBSTANCES 

To define "hazardous" and to provide examples of four major 
characteristics o.f hazardous substances. 
.10-12 . ■ 

Science. 

Jo illustrate toxicity, corrosiveness, reactiveness 
and ignitabillty. 

Adapted from Llewellyn, Gerald C, et al. The Dile:.i<Tia of 
Toxic Materials, Classroom-Tested Ideas and Resources for' 
Social Studies and Science Teacher^ . Virginief Commonwealth 
University, Richmond, VA, 1985. ED" 263 015. 
This series ot. activities is designed-to illustrate-four 
characteristics of hazardous substances, toxicity, 
corrosiveness, reactiveness- and ignitability.- 

Toxicity 

Toxicity can cause death >in a short time period, uSuGlfy 
in less than a week or a month or it can lead to illnesG and 
eventually death after months^V years. - Normally we thjnk of 
toxicity as acute, causing immediate or nea'r immediate death. 

The amount of agent causing death is often related to the 
time it takes to kill, the organisfh and^he -number or organisn|s 
(%) killed. A commonly used procedure is that of determining 
the LDcQ, lethal dose to 50% of the organisms. Also'the ' 
LC50. lethal concentration which the organisms liv^ in that 
will cause 50% of them to die. The latter is usually 
uosociated with fish and aquatic organisms. For the LDcn, 
the amount of toxin is usually considered in relation to the 
mg of toxin administered or fed to an organism based on its 
body weight in kg. . Si'nce few test organisms weigh one kg,, 
proportional calculations are applied to the amount of toxin 
that, is required lo kill 50%, y<?t, toxic amounts are usually 
reported in mg/kg of organism. 

a. Illustration of toxicity 

Photographs from magazines, slides, -newspaper articles, 
and films of dead animals, plants, or fish kills/ can be -used 
to. illustrate effects of toxic substances.- ' 

b. .Activitie°s illustrating toxicity 

1. Effect of herbicides on -plants 

Plant 15 grass seeds (rye grass or blue-grass 
will do) in tray 1 and 15 grass seeds in tray 2. 
Space the seeds about one inch apart. 
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Plant , 15 seeds of a. broad -leaf plant (beans,- 
peas, dandelion) in trsy 3' and 15 .seeds of a broad- 
leaf plant in tray 4. - . 

After the .plants have grown at ^l.east three 
" inches high, place the tpays outs,ide in the sun. 
Spray all the plants in tray 1 .and 4 withi.a weed 
herbicide for lawns at the recommended , rate. Read 
the, label for instructions, take care in hsiridling 
the herbicide, arjd put a sign on the trays that they' 
have been treated with herbicide. 

Continue watering arid observe .and record the 
results^ for at I6a?t 10/days. Discuss the results. 

•Wllat would happen to plants if a lawn weed 
herbicide w.ere used; io a garden? ; » 

What would be thevpotential danger to humans if 
herbicides were used close to a. garden or in a 
garden? 

2. Effect of substances on fruit flies 

1) Obtain" t>/o 500 ml flasks. 

2) Place 15: fruit flies, a piece of banana, and a 
plain cotton ball in one flask.. Place a thin . 
cotton'wad. in the top of the flask. / 

3) Place 15 fruit flies, a piec^ of banana, and a 
cotton ball that ^has been placed in finger nail 
polish remover in the second flask. Place a thin 
cotton wad in the top of the flask; 

4) Observe the flasks .after 15 minutes, 30 minutes, 
and 24 hours and record the results. 

5) Discuss. 

Corrbsiveriess 

a. Illustrations o^ corrosion 

Photographs of corrosion can be shown to illustrate 
iiffects on metals, hqmans and other animals, and organic 

materials. ^ 

i 

b. Activities illustrating corrosiveness 

la Teacher d'^nonstrations 

(a) PU^ce a plain i'^on (stev^l, non-coated, non- 
. galvanized) nail into a 103i solution of copper 
sulfate (lOg/100 ml water). ^Observe after 20 
minutes. - Observe^ again after 24 hours. 
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(b) Place a small ball of steel wool in, water. Than 
place it on a paper towel. Observe for the next 
48 hours. Explain what you observed. 
•(c) Care should be taken in handling acids. Use 
gloves, aprons, and goggles.., Place about, 150 ml 
of dilute acid <HC.l or H2SO4) in a "glass 
container with a small amount (about 10 gm)' of 
mossy zinc. ' Observe. .Place the container aside 
for 2'4-hcurs and observe again. After 48 hours 
observe again. Explain what you obsv^rved. 

(d) Care sho-ild be taken in handling bases. 

Use :,loves, aprons, and goggles. Plaiie about 150 
ml of diluts sodium hydroxide (NaOH) In a- 
container. Add some pieces of fabric .(rayon, 
wool, arid cotton). Observe 24 hoUr;s^a'nd 
48 hours- later. Explain what you observed, 

Reactivaness 

a. Illustration of reactivity 

Obtain 4 film or videotape to illustrate reactivity. 
These visual aids are more .effective than pictures .or slides* 
Most local fire departments frequently will provide visual 
materials. ' ' • ' • > 

b* Activities illustrating reactivity 

1. Action of pressure and heat on a substance 

Obtain a roll or sheet of caps used in a cap 
gun. ^ , 

, . (a) Place a cap on a mf'^il surface away from 

, students and pe^.. . Hit the cap with a hammer. 
^ \ Discuss what happened. 

(b) Place several caps on a small sheet of pap^r 
placed on a metal surface* Ignite Jhe paper wJth 
a match; Discuss what happened, u 

(c) Discuss what occurrisd and safety concerns related 
to the observation. 

« 

2. Action of heat with materials ' ~ 

Obtain a small tank of propane or butane fuel as 
commonly used for outdoor cook stores. Attach the 
burner unit (like a bunsen burner) to the tank. ^ 

Use a match to ignite the gas. 

Discuss what material is in the tank. Consider 
safety in tha storage and use of the .tank and its 
cphtents. Consider safety in the disposal of the 
tank. 



PURPOSE: 

LEVEL: 

SUBJECT: 

CONCEPT: 

REFERENCE: 
ACTIVITY: 



Activity 2 
WHAT'S op. DOC? 

llpll:''' '''' -''Stances can have adverse effects 

Science, Health 

^^^^^^^^^^^ tjat When inhaled. " 
amounts can cause reversiblp ° ^""^y ^'^ sufficient 

Adapted from BaasJleakeJs^^^' jr^'f'^*'^-^ damage. 

and their helff 'e??e'c ^ st"uSeT''°". ?" ^'^^^^^^s 
po enti^; severity orsome'c' 1^ . the 



2. 
3. 

4. 



5. 



This actlvit; m;;^rmaTmorrch'^^ ' ^ ^"vironmenf 
Handout 2A into two paaes .nw ^^^^Pe^Sii.. by splitting 
one half. This wiTVnLes%?t^tf 'JI-^^ ^^^^ ^^^"dent only 
. communication to solve tha n! ? ^''^^ 
Duplicate Handoutl1ra5S'2§""^''^- 

HanJoT llTnt^l', [;L^w^•r^ ^'^''^^^'^^ -^ivity. cut 
«-.the^Teacher'Ba^^ 

CLASS ACTIVITY: 

^P^i^l,^^ - Pa,>s, or as. t.e 

iSKsi,"-'* Ue'^JJlSt^^t""- ""-gnosis . 
follows: 1. Asbestos 5*^ il J Wtom scenarios are as 
4. Benzene. 5. HeJcS^yf' 3. Caliu". 

discussion qSestlons. '^"'^ ""^ '"^ following 
. f5?«?on"ort^'?it??'= "ver? «Hat is the 

, S;on1c'or°'an'1cr'X^t"'r' " = 

" What 1s the dif?eren2 LL°^ ^'f'"^'"'^- 

a-.« carcinogen/\^^",1 oneX^c^^'hTSfl'tref"' 



2. 



3. 
4. 
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FOLLOW-UP, 



1. Invite students to explore the health <*ffects of toxic 
chemicals in more detail. What toxic chemicals aire most 
common in your community? 

2. Contact local urtions f^rom manufacturing industries and 
request that a health and safety representative come to 
speak to the class regarding health problems workers have 
experienced and the measures which have been taken to 
provide protection. 

TEACHER BACKGROUND HAfERIAL ON TOXICITY 

^ A toxic chemical is defined as any-chemical that when inhaled, 
injested, absorbed, or injected into, the body in s;'ffic1ent amounts has a 
noxious effect on the body - reversible or irreverslbU* Toxic effects may 
.also arise as^the side effects in response to some medications, vaccir)e;5, 
and exposure to chemicals. 

^ 

Toxicity: is the ability of a chemical substance to produce harm or 
injury to a liviKg organism when the chemical has^ reached a sufficient 
concentration, the chemical injury may be local or systemic. 

Local Injury: is injury that results from direct contact of the 
chemical with tissue. This chemical can irritate the skin, eyes and the 
lungs. 

Systemic Injury: is, ^injury from a substance that affects the body 
tissue after abso|:pti^-i'hto the blx)odstream. A material cannot produce 
injury unless it gabvns-^try into the body. Common routes of entry are 
ingestion, injection, sl^pn absorption and inhalation. A chemical which 
causes systemic injury jjenerally enters by one of these routes and then 
enters the bloodstream,* where' it hiay cause general effects or critical 
injury to specific tissues or organs. 

Threshold limit value (TLV): is the estimate of the average safe 
toxicant concentration that can be tolerated on a repetitive basis, for an 
eight hour period on a day to day basis. A sufficiently small amount of 
most chemicals produces no injury or "no effect." 

/ 

All chemicals do not follow the same e^act pathway through the body. Some 
chemicals primarily damage the central nervous system and others may damage 
the liver. Toxics can also be described as carcinogens, mutagens, and 
teratogens. 

Carcinogen: is any agent that produces and/or 'ccelerates the 
development of malignant tumors or abnormal grc>//th of cells. 

Mutagen: is an agent that affects the DNA so that it may produce 
cancer or a mutation in a future generation. People who work with a 
certain chemical may not be hurt by it, but their offspring may be. 
Radiation is a mutagen that h*s been associated with sterility. 

^Teratogen: is an agent that interferes with normal embryonic 
development. Chemicals given to a pregnant animal may produce birth 
defects without damaging' the mother- 
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STUDENT HANDOUT 2A 



i:^ALTH EFFECTS DATA SHEET 
What Parts of the Body Are Affected? 



Arsfinic 

Liver, skin and 
Greatest threap 
inhalation 



lung 
from 



cancer 




Asbestos 

Lung and intestinal cance 
Asbestosis 

A fiber that damages lungs 
when breathed by irritati 
the fragile tissue 

Benzene 
Leukemia 

Central Nervous System 
Disorders: headaches, 
nausea, unconsciousness 
Is rapidly absorbed by the 
blood system where it 
causes damage 

•Cadmium 

Kidney, damage : 

Bone brittling 
Accumulates in the body 
and food chain 



Hydrogen Sulfide 
Respiratory track damage 
Central Nervous System 
Damage: haadac;i^-s, nausea, 
blurred vision, absorbed by 
blood stream when inhaled 

Mercury 
rain damage 
Absorbed through intestinal 
track, carp.ied' by blood 
stream whep inhaled 

Trichloroethylene 
Liver and lung cancer 
Loss of nerve sensations 
Skin irritant 



yinyl Chloride 
iver and kidney cancer 
Cerifral Nervous System 
disturbance. Dermatitis 
Reproductive Effects" 



Which Workplaces? 



Metal Refining (Copper, Lead, Zinc, etc.) 

Arsenic 

Cadmium 

Platinum (compound) 

Textile Industry 
Arsenic 
Asbestos 
Benzidine 

Metal Finishing 

Cadinium 

Platinum 

Construction Industry 
Benzene 

Trichloroethylene 
Asbestos 



Chemical Industry & Plastic^ 
Benl^ne 

Hydrogen Sulfide 
Tricholorethylene 
Vinyl Chloride 

Paper Industry 
Hydrogen Sulfide 
Benzidine. 

Pesticides/Fertilizer 

Cadmium 

Arsenic 

Mercury 

Fossil Fuels (burning & 
production) 

Arsenic 
Benzene 
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STUDEf^T HANDOUT 2B 



PATIENT SYMPTOMS 

1. Sam has been a construction worker for ten years. His primary job" 
is removing old insulation in the buildings his company remodels. Lately, 
he has noticed that he has difficulty breathing, both shortness of breath 
and chest pain. What might be the cause of his ailment? List the clue{s) 
which helped you .determine the potential cause. 

2. In a freak accjdent at. the Clean Sheet Paper^Compjany, a cloud of 
toxic gas rolled across the local ropiunity. Most people reacted by 
coughing, but many of the elderly became quite sick. What might have been 
the chemical gas? Why do you suppose the elderly were severely affected? 

3. Maria is a fisheilnan's wife. Her father was ^ fisherman, .and her 
children probably will be.. For most of her life she's lived with t;he - 
clean, salt spray of the oceanV During her iBst vis^it— to^heJA&al^i^l 
Maria discovered her kii^neys do not function properly, and she v/onders how 
she could have been exposed to a toxic chemical. Can you tell her? What 
types of industries would you expect, to find in the area?> If she lives in 
a rather rural area, what might you suspect caused her kidney problems? 

4. An entire farinly is complaining of "nausea, frequent colds, 
tiredness, and stomach cramps. They live on a farm in a rural area. No 
matter which^v/ay the wind blows, there is always a funny smell in their 
house. The farm one mile away has been sold to someone who is collecting 
barrels and drums. What might be bothering^ the family? What are the 
likely routes of exposure? 

5. In the late 1700's, beaver pelt hats were the rage in Europe. The 
beaver furs were treated with a mercury compound during the processing, 
before they were sewn into hats. From where did the saying "mad as a 
hatter" come or the Alice in Wonderland character? 

For each case described ab.ove, list a few protective measures that 
might have been taken by the people or the industry to prevent the 
exposure. 



19 

27 



Activity 3 



TOXIC SUBSTANCES IN THE HOME 

PURPOuZ: To demonstrate that common household products must be safely 
used and stored^ or they will present threats to health, 

LEVEL: K-3 

SUBJECTS: Science 
Health 
Fine Arts 

CONCEPT: Pollutants and contaminants are produced by natural and "man- 
made processes, 

REFERENCE: Purin,. Giria, editor. Toxics in My Home? You Bet! Curriculum 
on Household Toxics for Grades A-eT i Sacramento/CA: Gol den 
Empire Health Planning Center, 1984, pp. 40-45. ED 266 949. 

ACTIVITY: Materials Needed: 

1. Coloring handouts 

2. Crayons 

3. Construction paper or plain white sheets of 8 1/2" x 11" 
paper. 

Activity 1: 

Each handout should be discussed and the information on ' 
the page read orally. Handouts could be colored later or at 
home. Hand out the handouts to each child. 



Handout 1 - Discuss what 1s safe and what is danrerous for a 
bPby to eat in theJc^itchen. Ask the* children how 
a baby might get hurt by the' household cleaners. 
(EXAMPLES: a baby might be thirsty.and drink 
bleach and get sick; a baby might spray oven 
cleaner in his/her eye and. it will burn.) Have 
the children put an X on the cleaners. Discuss 
ways to keep a baby away from cleaners (e.g.-, lock 
the cupboard doors ^ put the cleaners on a hiyh 
shelf, keep the cleaners in the garage on a high 
shelf). Read the information on handout 1 aloud. 
Color. 



Handout 2 - Discuss how weed -and bug sprays are poisons and 
can make people and pets sicke (EXAMPLES: 
Children playing around gardens being sprayed 
might get sprayed themselves. They couVJ get sick. 
Animals might get sick when they eat weeds and 
grass containing pesticide residues.) There are 
directions on all poisons that tell how the 
product should be used.^ The directions should be 
followed very carefully. I^ead the information on 
handout 2 a] d. Color. 
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Put on Xon household products the baby should not eat. 

Lock cupboards. Keep children Qway from dmgms products. 



CL 
O 
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Ueed poison is dangerous. Stay dm^fm poisoned areas. 

-Eyl-QL}LonJiiejiieei.kill£r^^ 
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EVALUATION: 



Handout 3 - Similar to handout 2. Snail killer is a poison. 

Discuss how snail killer can mke people and pets- 
sick. (EXAMPllES: Children ahd pets could get 
sick by eating the pellets.) Read the information 
on handout 3 aloud. « Color. ^ ^ 

Handout ^ - Di^scuss how products kept in the bathroom ard not 
safe to eat. (EXAMPLZ: Some;children tljink. 
things are^safe to" eat ahol drink if they look- 
pretty of smell good. Some poisons look pretty 
and smell good and could make us very sick if we 
eat or drink them. We should never eat or drink 
something unless we are sure of what it ^isa) Ask 
for suggestions on keeping bathroom supplies away 
from small children. Read the information on 
handout' 4 a] oud. Color^ 

Discuss completed bandoqts. Through oral questions; 
determine if the children understand the message on each page. 

Direct the students to take -the handouts hotfie and read the 
handouts with their parents. 
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Snail killer is poison. Put an X on the box of snail killer. 
Keep poisons aiuay from children and pets. 
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Activity 4 



HAZARDS IN THE HOME - A HOUSEHOLD SURVEY 

PURPOSE: To identify hazardous materials that are found in the home. 
LEVEL: 7-9; can be modified to use at other grades. 

SUBJECT: Science . ^ . 4. 

CONCEPT: ■ Many materials used in and around contain hazardous materials 

and require care in use, storage, and disposal. 
REFERENCES: Adapted from activities submitted by several teachers and 

USEPA reference materials. 
ACTIVITY: Distribute tha inventory forms to the students. Have eacr> 

student work with a parent or parent(s) to complete the 

inventory at home. 

Have each student answer the following questions: 



1. What are the 
home? 

2. Which of the 

3. Which of the 
How are they 

4. Do you have 
what precaut 
the hazardou 
locked room, 
in use, etc. 

5. What are the 



most common hazardous materials in your 

hazardous, materials are used the most? 
hazardous materials are used th? least? 
stored? 

any younger brothers or sisters? If yas, 
ions have been taken to protect them from 
s materials? (Examples: locked cabinet, 
stored at a level they can't reach, care 

^most toxic material? in your home? 



Have the class share informaticn to answer the following 
questions. 



1. 



2. 



What are the most common hazards found in most homes?" 
Share information and compile total for the class. 
If other classes found similar results to those of this 
class, (a) what materials present the most common 
problems in your community? (b) what materials present 
the most common hazards in the home for young children? 
(c) what materials present the most common storage 
problems? « 
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Household Inventory of Potential Hazards 



Directions: Do a survey of your house to find materials that are 
potentially ha^^^rdous. Count the number of containers and place H on the 
line. Total each category^ 



NUMBER OF 
PRODUCTS 


TOXIC REACTIVE 


IGNITABLE 


CORROSIVE 


CONTAINERS 
IN MY HOfiE 


riRANFRS . ■ - ■ ■ 


Aminonia 


X 








Bleach 


X 




X 




Disinfectant 


X 




— V" ■ " 

A 




Window Cleaner 


X 








Drain Cleaner 


X 




V 

A 




Oven Cleaner 


X 




Y 
A 




All-Puroose CI. 


X 




y 

A 




Ruq & Upholstary CI. 


\ 




Y 
A 




Furniture Poilsn & Wax 


A 








Brass Polish 


X 




X 




Silver Polish 


X 


X 


-Y 
X 




Spot Cleaner/Remover 


It 


V 
A 














1 OLa 1 


COSMETICS 








- - 


Nail Polish Remover 


X 


7 

X 






Hair Dye 


X 






: 


Hair Spray 


X 


V 

X 














Total 


AUTOMOTIVE PRODUCTS 










Wax & Polish 


X 


X 






Antifreeze 


X 








Gasoline/Ke^^osene 


X 


X 






Motor Oil 


X 








Engine Degreaser 


X 








Car Battery 


X 




X ' 












Total 


PESTICIDES 










Mothballs 


X 








Rodent Poison 


X 








Ant, Wasp, Roach Spray 


X 








Slug Bait 


X 








Insecticide 


X 








Herbicide/Fungicide 


X 








Flea Powder/Spray 


X 
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PRODUCTS 


TOXIC 


REACTIVE 


IGNITABLE 


mmk OP 

CORROSIVE CONTAINERS 
IN MY HOME 


HOBBY SUPPLIES 


Ammumtion 




X 


X 




Photo Chemicals 


X ■ 








Chemistry Set 


X 


" X 


X 


X - 


PAINIJ/PRESERVATIVES 








Total 


Paint 


X 




- ,X 




Solvent/Thii'iner 


X 




x 




. Drier 


X 




X 




Wood Preservative 


X 




X 




Stripper 


X 




X 




MEDICINES 








Total 


X 


OTHER 








Total 

















Total 
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Activity 5 



PURPOSE: 

SUBJECTS: 
CONCEPT: 

REFERENCES: 



ACTIVITY: 



~ PERCEPTIONS OF HEALTH AND ENVIR0W-1ENTAL RI-SKS 

To understand that perceptions of risk depend upon available 
information, know-ledge of problems, and media emphasis. 
lOaZ; can.ba modi.fied to use at lower grade ^levels.,-., . 
Science, Health^— " " . 

Environmental problems can be ranked based on cancer risks,, 
noncan'der health risks, ecological risks, and welfare risk^-. 
Adapted from USEPft refv.rences and Allen, Frederick W. 
"Towards a HolTstTc AppreciatTDn of Risk: Jhe Challenge for 
Communicators and Policymakers," Science ^ Technology, and 
Human Values ,, pv 138r4-3, Summer/FalT, 1987. 
Ta'jles 2-3 and 2-4 present information regardiiig (1) an . 
EPA-Task Force's-ranking of environmental problems and (2) 
rankings on environmental problems by the puMic. 

1. Discuss the problems and their rankings by the EPA Task 
Force.^ Especially note those that relate to the home. 

-2^ -Have the students answer the following questions? 

(1, Compare the rankings by the public in ,1984-e6 to those 
of the EPA Task Force. How do they differ? 
(pesticides, indoor air pollution, consumer product 
exposure., worker^ exposure to chemicals, and global , 
warming, ranked JbWer by the public). ^ 

(2) Why do you believe that they differ?- (Public lacks 
some information experts have; some of the other 
problems had received more mass media exposure). 

(3) Do you believe public attitudes toward any problems 
have changed on those ranked lower in 1984-86? If 
yes, which ones? - 

(4) Why have home-related problems usually been lower 
ranked by the public than 'ay experts? (People ^re 
frequently affected more over time rather than 
immediately by these problems; when problems do occur, 
in the home they usually only affect -a few people in 
the house at one time; most of the effects of these 
problems are not on the news as they occur). 




Tab^e 2-3 



RECENLRANKlNGS OF SELECTED ENVIRONMENTAL PROBLEMS 
BY AN EPA TASK FORCE ^ 

1. Problems that ranked relutively high jnqancer and noncanc^r health 
risk's but low in ecological and welYafe risks include: 

a» Hazardous/toxic air pollutants 

b. Indoor radon • 

c. Indootr air pollution other than radon 

d. Drinking. water as it arrives at the tap 

e. Pesticide application 

f. Exposure to consumer products 

g. ^ Worker exposures to chemicals 

2. Problems that ranked relati>{8ly high in ecological and welfare risk, 
but low in both health risks include: 

a* Global warming 

b. Point and nonpoint sources of surface water 

c. Pollution, - ^ 

d. Physical alteration of aquatic habitats (including estuaries 
and wetlands) 

e. Mining waste 

3. Pbobl^ms related to ground water consistently ranked medium or low, 
principally, 

a. Active hazardous sites . • ^ 

b. Inactive hazardous waste sites 

c. -'Municipal nonhazarddus waste sites " " - - 

d. Industrial nonhazardous waste sites 

e. Underground storage tanks 

4. Other major categories of environmental problems that received 
generally mixed and/or medium/Tow ranking? included: 

a. Contaminated sludge 

b. Mining waste 

c. Accidental releases - toxic chemicals 

d. Accidental releases - oil spills 

e. New toxic chemicals 

f. Biotechnology (environmental releases of genetically altered 
materials)^ 

5. Problems that ranked relatively high in three of four risk types, or at 
least mediurn in aM four include: . . 

a. Criteria air pollutants from mobile and stationary sources 
(includes acid precipitation) 

b. Stratospheric ozone depletion 

c. Pesticide residues on food 

d. Runoff and aih deposition of pesticides ("other" pesticide 
risks) 

* Modified from ^llen, Frederick M. "Towards a Holistic Appreciation of 
Risk: The Char<^nge for Communicators and Policymakers," Science, 
Technology, and Human Values , p. 138-43, Summe- "all, 1987. 
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Table 2-4 ■ 

COMPARISONS OF PUBLIC OPINIONS 
(1984-86 ROPER. POLLS) - 
AND EPA TASK FORCE PROBLEM AREAS.* 



Public Perception of 
Risk and Ranking 



Roper Area 



Corresponding EPA 
Environmental Problem Area 



High 



I 
I 
1 

I 

I 

r 

I 
i 

I 



Moderate 



Lower 



!• Chemical waste^dispo'sal 
2. Water pollution 



3. Chemical .plant accidents 

4* Air pollution 

5. Oil tanker spiMings 

6* ^Exposure on the job 

7^ Eating pesticide-sprayed 
food 

8. Pesticides in farming 

9. Drinking water 

10. Indoor air pollution 

11. Indoor air pollution 

12. Genetic engineering 

13. Strip minthg 

14. NQO-nuclear radiation 

15. TH-e "greenhbuse" effect 



Hazardous waste sites - active 
.Hazardous waste.s.ites r inactive 
Direct point sburce discharges 
Indirect point, source discharges 
Nonpoint source discharges' 
Accidental relc^si^es - toxics 
Criteria .air pollutants. 
Hazardous air pollutants 
Accidental releases - oil spills 
Worker exposure. 
Pesticide residues on foods 

Appall cation of pesticides 
**Ot]ier" 'pesticide risks 
Drinking water 
Indoor air pollution 
Consumer product .exposure 
Biote.chnology 
Mining waste 

Radiation - other than radon 
CO2 and global warming 



Note: 



Adequate information was not available from Roper to rank the following EPA 
problem areas: "other" air .pollutants; radon - indoor air; ^^^^^^ P^^^^^^ 
depletion; contaminated sludge; estuaries, coastal waters, ^and ^^"^^f^^^^^^ 
nonhazardous waste sites - municipal-, nonhazarddus waste sites - ^jdustr ai , 
releases from storage tanks; "other" groundwater contamination; , and new toxic 
chemicals. 



Allen. Ffe<ierick W. "Towards a Holistic Appreciation of Risk: fhe Challenge fpr^ 
Con^iunicators and Policymakers." Science. Techno logy, and Human Values, p. 138-43. 
Summer/Pall. 1987. ^ 
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III. -WHAT ARE POTENTIAL PROBLEMS REL^^^ED TO 
THE HOMESITE OR HOME CONSTRUCTION? 

A. Introduction * ^ 

' There are .several potential environmental problems due to the 
site of a, house' or apartment.* Among the most common, problems are 
(1) air pollution from surroundjtig areas (above ground^ (2) n.oise _ 
pollution from surrounding areas, (3) electromagnetic^ pollution from' 
power transmission lines, (4) radon escaping into the honie, (5) - 
contaminated drinking water in. rural areas, (6) contaminated drinking 
water fr^m a utility due to poor water sources or delivery system, 
(7) cheffiTcal contamination of the soil, (8) sewage disposal problems., 
and (9) problems due to flooding* 

There can also be^ several environmental problems in a home due to 
the way a home is constructed and the materials used- in the home* 

This section of the publication presents information and 
activities that focus on environmental problems related to the home 
site and home construction, 

B • Activities related to the homesite arid Home Construction 

Activity 1 - Homesite Environmental Surrey 
Activity 2 Home Construction Environmental Inventory 
Activity 3 - Reducing Pollution i.n the .Home Due to the 
Homesite and Home Construction 
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Activity 1 

HOME SITE ENVIRONMENTAL SURVEY 

To identify potential "enviVonmental problems related to the^ 
site of a house or apartment* 

7-12; the activity could be modified to'-use at lower gradfe 
levels'. 

^Sciencet Health, Industrial Technology ^ , 

Health hazards in the home can be created by environmental 
conditions around and under a building. 
Adapted from activities suggested by several teachers. 
All home sites should be givein a health audit. The audit 
should be designed to include the air, groundi> underground 
matv»rial, water, and drainage. 

The following inventory should be used to check each 
studcint's home site, inform the parents that the students 
will be doing the activity at home and encourage them to . 
participate. 

1. Have students complete their home inventories. 

2. After completing the home inventory Kc:ve each of the 
students answer the following questions: 

a. Which environmental problems did you find currently 
existing at your ^;home': site? 

b. What can be done to minimize two of these problems? 

c. What are potential environmentaT j)roblems at your 
home* site? 

d. What can be done to prevent or to reduce these 
potential problems? 

3. After the students have completed their inventories and 
questions, have the class share information, tabulate the 
data> and discuss the data. 

a. What were the most commrn problems round at home 
sites? 

b. Which problems need to be solved by people living in 
the home and which require community action? 

c. What are the* most common potential proDlems? 

d. How can they be prevented or reduced? 



PURPOSE: 

LEVEL: 

SUBJECT: 
CONCEPT: 

REFERENCE: 
ACTIVITY: 
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HOMESITE ENVIRONMENTAL SURVEY 
Complete each of the foil owing litems related to the homesite. 
1. Air 

a. Is there chemical air pollution?.:^. ,\ ^v\. 

.■ ^Yes N o bon't Know 

Iryes, what is' the typa attd extent of, the air pollution? 



If no, are there any sites close by that could be used for 
purposes that would create air pollution (industry, highway 
etc.)? _ 



b. Is there noise pollution? ~~ ' 
^Yes N o Don't, Know 

If ves;, what is the type ahd Extent of the noise pollution? 



If no, are there any plans- or spaces likely to bo used for 
purposes that would create noise pollution? . 



c. is there electromagnetic pollution? ^ ^ 

^Yes N o _ D on't Know 

If yes, what is the type and extent of e'ectromagnetic 
pollution? 



If no, are there any plans spaces likely to be used for 
purposes that would create erectrome(gn9tic pollution? 



2. Ground Material 

a. Has the ground been tested for chemical pollution? 

^Yes <Jb ^Don't Know 

If yes, V/iat were the results? ■ 
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If no, Hoy/ was the ground used before the structure was 
bum? ' : ] ^ 



b. Has the ground been tested for radon? 
Yes No M)on*t Know*- 



If yes/ results ?_ 



If no, is the, subsoil and' rock structure likely to 
produce radon? , 



c. Does water drain toward the homes Ite? 
Jfes No 

If yes," are there any possible sources of pollut^ion that- 
would contaminate the- drainage? . 



3, Water Sourct 
* 

a. What is the water source? 
Municipality 

' U tility (Private) 
t Jell 

b. Has the water supply been tested for adequate flow? 
J Jfes No Don't Know 

If yes, is the supply constant, and sufficient? 



c. Has the water supply been tested for contaminants? 

Yes No Don^t Know 

If yes, what were the results?^ - 



If np, check the legal requirements for your area regarding 
the watpr supply and testing. 
d» If you have well water, can any developnients occur that will 

alter your water supply?, Y es Mo Know 

If yes, what might occur ?' ^ 



.T7irn:iTi^;ii^ 



PURPOSE: 



LEVEL: 

SUBJECT: 
CONCEPT: 



REFERENCE: 
ACTIVITY: 



Activity 2 ' 

HOM^ CONSTRUCTION ENVIRONMENTAL INVENTORY 

To identify potential environmental prbblems related to 
materials used in construction of a home and the way the home 
is construcjed. ^ ^ .^va .51 

7-12; the activity could be modified to use at lower grade 
levels ^ , 
Science, Health, Industrial Technology 

Health hazards in the home can be created by materials used in 
the construction of a home and the way a home is 
constructed. 

Adapted from activities suggested by several teachers. 
All homes should be given a health audit. The audit should be 
designed to cover all aspects of the construction, finishing, 
and furnishing of the home. 

The following inventory should be used to check^each 
student's home.^ Inform the parents that the students will be 
doing the activity at home and encourage them to participate. 

1. Have students complete their home inventories. 

2. After completing the home inventory have each of the, 
students answer the following questions. 

a. Which environmental problems did you find currently 
existing in your home? 

b. What can be done to minimize two of these problems? 

c. What potential environmental problems exist in your 
home? 

d. What can be done to determine if two of these are 
actual problems? 

3. .After the students have completed their inventories and 
questions, have the class share information, tabulate the 
data, and discuss the data. 



a. 
b. 



c. 



What were the most common problems found in the homes? 
Which problems do you believe are most serious? 
How can residents solve these problems? Do renters 
and home owners have different problems in solving 
problems related to construction? Finishing? 
Furnishings? - ' ^ 

What could the community do to help reduce problems 
due to' 



(1) Construction and finishing? 

(2) Furnishings? 
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HOME CONSTRUCTION ENVIRONMENTAL SURVEY 



Check each of the following relattsd to the home or apartment. 
!• Foundation and substructure 

a\ Does the home have a basement, cement slab, or crawl space? 

b. If the home' has a basement has the basement been tested for 
radon? ^ ' 

c. If the home is built on a cement slab has the first floor been 
tested for radon? 

d. If the home has a crawl space has the crawl space been 
checked for radon and pesticides? 

2* Construction (vyalls, finishes, floors, ceilings) 

a. What type of insulation has been used in the walls and 
ceilings? Is there any potential hazard from the insulation? 

b. What type of plywood or pressed wood has-been used in the 
'iouse? (Floors, walls, ceilings) Is there any danger from 
environmental hazards? 

c. What type of material has been used to cover the floors 
(padding, tile, ru^s, coatings)? Is there any danger froni 
environmental hazards? 

3. Mechanical Systems 

a. Plumbing (Water Supply) 

1) What is the source of the water? Is it adequate? 
Is it safe? 

2) What type of plumbing (pipes) are used in the house? Do 
they contain lead (solder)? Are they plastic? 

3) Does the plumbing have proper cross-connections to prevent 
contamination of v/ater in the house? 

b. Heating 

1) If the heat source involves combustion, is the heat source 
vented properly to the. outside? 

2) If the heat source involves combustion, has the heat source 
been checked to determine if it i^i functioning properly and 
not emitting carbon monoxide within the house? 

3) Have chimneys been checked to be certain they are 
functioning properly? 

4) If insulation is used for the heating system is it properly 
wrapped to prevent fibers from getting, into the air? 

5) If the home has central heating and cooling, are there 
filters on the air distribution system? Are the filters 
cleaned regularly? 



c* Electrical 



\ 



1) Has the electrical system been checked to determine that 

wires are no^ overloaded? 
2") Has the electrical system been checked to determine that 

wires are well insulated and not worn? 

Furnishings (Padding, ^Rugs, Curtains, Furniture, Applicances, 
Fireplaces, Stoves) ^ . 

a. Do any of the furnishings create environmental :hazards 
(Odor from chemicals In materials and finishes; lack of 
venting; improper placement;, create particulates in the air)? 
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Activity 3 

REDUCING POLLUTION IN THE HOME 
DUE TO THE HOMESITE AND HOME CONSTRUCTION 

To identify environmental problems related to )iomesite and 
home construction and v/ays of preventing, 'eliminating, or '* 
reducing them, 

7-12; the activity could be modified for use at lower gradesi 
Science, Health, Industrial Technology 

Health hazards in the home due to homesite, honie construction 
and^home furnishings can be prevented and/or reduced. 
Adapted from activities suggested i>y several teachers. 

1. Preventing and reducing respirable suspended particulates. 

a. Background information 

What are respirable suspended particulates? 

Suspended particulates are small particles that 
are produced by combustion, construction, and various 
other processes in the house. 

How can suspended particulates affect you? 

While the most common effect of susp^ended 
particulates is irritation of the eyes, nose, and 
throat, they also contribute to lung, cancer, 
emphysema, heart disease, bronchitis, and respiratory 
infections. 

How do suspended particulates get into the home? 

Most particulates that get into the hom are produced 
in the home, though outside aii^ can provide po'Hutants as * 
well. Common sources of suspended particulates are 
tobacco smoke, wood stove smoke^ fireplaces, unvented gas 
appliances, kerosene heaters, asbestos and other 
insulation materials, construction, household hobbies, and 
house dust. 

How can suspended particulates be reduced? 

Several procedures *can be used to reduce particulates. 
Included are the following: 

1) Eliminate tobacco smoking in the home; 

2) Vent all combustible materials to the outside: 

3) Cover all units involving combustion such as 
fireplaces and heaters so that fumes and ashes do 
not enter the room. Enclosed stoves are normally 
more efficient than fireplaces and also allow less 
particulate material to enter the home. 
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4) Remove ashss from combustion in closed containers. 

5) Cover all insulation and other similar material so 
that particles can npt enter the household air. 

6) Increase ho^jsehold Vintilation. 

7) Do cctivities that create particulates such as 
carpentry, sanding, solderinc y jaing and paint 
stripping outside to reduce particulates in the 
house. 

8) Install an air filter if you have a central heating 
and/or cooling system^ Several varieties are 
available including fabric filters and .electrostatic 
filters. 

9) Obtain a vacuum cleaner that captures fine 
particles. Most vacuum cleaners do not remove fine 
particles. 

b. Student Activities 

1) Does your home have any of the potential sources 
of particulates identified in this section? 

If yes, which ones? 

2) If you have any of the potential sources, identify 
what your family has done *o reduce particulates 
from entering the air in > i home and what your 
family could do to further reduce particulates. 

3) Suggested alternative activities 

a) Conduct library research to determine the 
effectiveness of different types of air 
filters for central heating and cooling 
systems. 

b) Conduct library research to determine the 
effectiveness of different types of vacuum 
cleaners. How effective are most household 
vacuum cleaners for removing small particules? 

c) Contact your local health department to 
determine what they recommend regarding 
reducing suspended particulates in household 
at^> 

d) I you live ih an area where industrial plants, 
wood burning stoves and fireplaces arid vehicles 
produce airborne particulates, determine what 
your state and community are doing, to reduce 
the particulates. 
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2. Preventing and Reducing Radon in Your Home 
a. Background Information 
What is radon?* 

Radon is"- a radioactive* -gas which occurs in nature. 
You cannot see it, smell it, or taste it. 

Radon comes from the natural breakdown (radioactive 
decay) of uranium. Radon can be found in high 
concentrations in soils and rocks containing uranium, 
granite, shale, phosphate, and pitchblende. Radon may 
also be found in soils contaminated with certain types of 
industrial wastes,, such as the byproducts from uranium or 
phosphate mining. Radon is extremely unreactive; however, 
two alpha-eniitting isotopes are solids and cah become 
trapped in the body whare their radioactivity can d;jmage 
cells. 

In outdoor air, radon is diluted to low 
concentrations. Inside an enclosed space (such as a home) 
radon can accumulate. Indoor levels depend both on a 
building's construction and the concentration of radon in 
the underlying soil. 

How can radon affect you? 

The only known health effect associated with exposure 
to elevated levels of radon is an increased risk "of • 
developing lung cancer. Not everyone exposed to elevated 
levels of radon will develop lung cancer, and the time 
between exposure and the onset of the disease may be many 
years. Scientists estimate that from about 5,000 to 
about 20,000 lung cancer deaths a year in the United 
States may be attributed to radon. 

Your risk of developing lung cancer fror.^ exposure to 
radon depends upon the concentration of radon and the 
length of time you are exposed. Exposure to a slightly 
elevated radon level for a long time may present a 
greater risk of developing- lung cancer than exposure to a 
significantly elevated level for a short time. In 
general your risk increases as the leVel of rador^ and the 
length of exposure increase. 



*Much of the material has been adapted from several USEPA publications. 
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How can radon be detected? 



Since you .c^nrtpt see or smell radon, ^special 
equipment is needed to detect it; Th^a two most popular 
commerci ally-avail able radon detectors are the charcoal 
^canister and^the*alph/i track detector.- Both of these 
devices are exposed to the air in- your home for a 
specified period of time and sent to a laboratory for 
analysis. Alpha track (detectors that are exposed for one 
month or more, are more sensitive and accurate than 
charcoal cannist^ps.. 

^Homeowners in some areas are beirfg provided witfi 
detectors by their state or local governments. Some 
reiail stores sell detection devices and private firms 
offer testing. . ^ , 

How should a home be checked for radon? 

Usually the best approach to determine if you have a 
potential problem is to check the location of the highest 
probable reading. The lowest area in which people live 
(the basement if you have one) will usually provide the 
highest' readinc. 

Obtain a-' detector and follow the Instructions on the 
detector. Highest results. are usually obtained during 
cool months of the year when windows are closed and 
central heating is in use. 

Results are usually reported in picocurtes pier liter 
(pci/1). If your screening result was below 4 pci/1, you 
probably do not have a problem that can be reduced' very 
much. If you have results of 20 to 200 pci/1, you should 
have a professional check your home within a few months. 
If youp reading Ts between 4 and- .20 pc1/l, you should haVve 
your home checked by a professional as soon as corver"-erit, 
but within a year. 

Table 3-1 presents data that provides an estimate of 
the risk due to exposure to radon. 
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Table 3-1 . 

RADON RISK EVALUATION CHART* 
(Risk from a Lifetime of Exposure) 



200 



Estimated number of 
lung cancer deaths due 
to radon exposure 
(out of 1000) 



Comparable 
exposure levels 



Comparable Risk 



440-770 



1000 times 
average outdoor 



than 60 times 
no*i-smoker risk 
4 packs a-day smoker 



100 



270-630 



100 times 

aver<jge indoor level 



20G chest x-rays 
per year 



40 
20 

10 



120-380 
60-210 

30-120 

13-50 



100 times 
average outdopr 
level ^ 



10 times average 
indoor level 



2 packs a-day 
smoker 



1 pack a day 
smoker 



5 times 

non-smoker risk 



0.2 



7-30 



3-13 



1-3 



10 times 
average outdoor 
level 

Average indoor 
level 



Average outdoor 
level 



200 chest x-rays 
per year 



non-smoker 
risk of dying 
from lung cancer 

20 chest x-nays 
per year 



*USEPA 
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Current techniques do nt>t meas^ure^ all radon ' 
potentj'aWy present, but most estimates indicate they 
acQOunt for all but 20-30 percent of the daughter cells* 

How Caa the Radon RisK Be Reduced? ' 

There are several procedures that can be used to 
reduce^ ri s ks due to radon if it is present. The two main 
techniques are to (T) prevent entrance of radon into a 
building and (2) dilute the inside air with -outiside air. 

Table 3-2 provides a list of methods that can be usect 
to reduce radon, the cost of the technique, and the 
effectiveness of the technique. 
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/Table 3-2 ' 
COMPARISON OF PROCEDURES FOR -REDUCING RADON* ** 



Method . 


Installation ^ 
Cost 


. Operating 
Cost 


Naxlmum " 

.Possible 

Reductions* 


Conment^ 


Natural vcncilatlon: 

Bas.e3ient or 

fowest floor 


__JIininal 


--High-to^- 
very high 


— Up-to-90+X 


Useful immediate step 

to reduce hioh r;tHnn 

VW •^«*UU\«%a II 1 Mil 1 QUUM 

level sv 


Crawl space 


Minimal 


Moderate 


Up to 9CH-X 




Forced ventilation: 

Basenient or 
lowest floor 


Low to 
moderate 


Very high 


' Up to 90+X 


More controlled than 
natural ventilatipn. 


Crawl space 


Low to 
moderate 


Moderate , 


Up to 90+% 




Heat recovery 
ventilation 

Ducted 

Wall mounted 


' ftoderate 
to high 

Low to 
moderate 


Low to 
moderate 

Low to 
moderate 


50- /5X 

No data 
available 


Air intake and exhaust 
must.be equal* A1so»^ 
ex0ect^ lower radon ^ 
reductions for houses 
with moderate to high 
air exchange rates • 


Covering exposed 
earth 


Moderate 
to high 


Low 


Site 
, specific 


Required to make most 
ether methods 4ork* 


Sealing cracks 
and openings 


Minimal 
to high 


Nominal 


Site 

specific 


f?equ1red to make most 
other methods work* 


Drain-tile suction 


Moderate 
to high~ 


Low 


Up to 99+X 


Works best when drain 
is continuous^ 
unblocked loop. 


Sub-slab suction 


High 


Low 


Up to 99+^ 


WorHs best with good, 
aggregate or highly, 
permeable soil under 
slab. 


DIOCK-Wai 1 

ventilation 


High 


Low 


Up to 99+% 


Applies to block-wall 
basements^ Sub-s]ab 
sua ion may be needed 
to supplement* 


Prevention of house 
c pressurization 


Low to 
moderate 


Low 


Site 

specific 


May be required to make 
other methods work. 
May see seasonal 
impact. 


House pressurization 


Moderate 
to high 


Moderate 


Up to 90X 
(limited 
data) 


Most cost-effective 
when basement is 
tightly sealed. 



J5^!/hf generally the best reductions that a singl^e method can accomplish. You 

lower reductions depending ^n the unique characteristics of your house. 

ILI * n^^^.*u''J/u'^I/'=^!?"? ^"7°"'" "^""^ as great as those shown, 

tspeclally wlth-hlgh Initial radon levels, several methods may have to be combined to 
•acnleve acceptable results. - " - 



♦''USEPA 
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b. Student Activities 

1. Has your home been checked for radon? 
" ' Y es No 

If yes, what were the result^? 

If no, do other homes in your area have radon 

readings th&t are higher than the recommenced 

level? 

2. Suggested Alternative Activities 

a) Conduct .library, research to' determine the 
incidence of radon in , your state. 

b) Conduct, library research on the types of- 
soiTs, subsof;ls, and rock associated with 
radon. Compare these to those that occur in 
your area. 

q) Contact ypur local health department to 

detennine local regulations regarding radon arid 
incidence of radon. 

d) Contact the local. building and contractors 
associatioh to determine what they do in new 
construction to .reduce radon problems. - 

e) Contact the local building and coritractors 
association to determine how much activity 
they- have iri reduci ng -radon in homes and what 
techniques theyjnbst frequently use. 

Preventing and Reducing Formaldehyde In the Air in Your 
Home. - 

a. Background Info nation^- , — ■ 

What is formaldehyde? , ' . . , 

Formaldehyde is a chemical that forcnS a colprless, , 
pungent-sr,eTling watef so-luble gasi. . 

How can formaldehyde affect you? 

Formaldehyde can c^use watery eyes, burning sensations 
in the eyes and throat, headaches, nausea, memory, loss, 
dizziness, nose-bleeds, "and difficulty in breathing. High 
concentrations can induce asthmatic attacks and some 
people develop chemical sensitivity to it and arfe affected 
by even small amounts. Formal detiyde has been shown to 
cause cancer in animals arid rriay cause cancer in humans* 

How does formaldehyde get in the home? 

Sources of formaldehyde iri the home include cigarette 
smoke, household products (air freshen;er.s, nail polish, 
eye make-jp)> pressed wood products (particleboard,- 
plywood, fiberboard), urea-formaT'dehyde insulat\ion„ some 
paints, glue, some synthetic f-lbers used in clothing,, 
draperies, carpeting, and furniture, and' combus,tion from 
Urivented gas or kerosene heaters. 
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The release of formaldehyde is normally high when the 
product is new and decruses over tirti^. Hfgh> indoor 
temperature and' humidity increases^ the release of 
formaldehyde in a gaseous f6rm. 

How* chh fdrtnaldehyde in the 'air be decreased? 

Several procedures can be used to reduce formaldehyde 
in the air. Included are the ^ol.lowing; 

Eliminate tobacco smoking in the'home. 
Vent all gas and kerosene heaters to the outside. 
Check the formaldehyde content of all building 
materials used in the home. 
Check the products used in the home, especially 
carpets, furniture, air freshenersj and xoatings for 
formaldehyde content. ^ ' 

Maintain rupderate temperature and humidity levels,, 
ilaintain a proper ventilation level of the house. 
Do not burn materials containing formaldehyde- in an 
open fireplace. 

b. Student Activities 

1) ' Does your home have any of the sources of 

formaldehyde identi'fied in this section? 

^Ves iN o 

Xf yes , which ones? • 

2) Has your family made plans to control formaldehyde 
in the air n your home? Y es No 

If yes, discuss. 

c. Class Activities 

1), Collect sourxes found, in th.§ home by individual 
students and- detemjine the most common problems. 

a) Which problems would be the easiest to prevent 
. or" reduce? 

b) What do you recommend should be done? 

Preventing and Reducing Carbon Monoxide and Nitrogen 
Oxides > > ■ 

a. Background Inforr tion 

What are carbon monoxide and nitrogen oxides? . 

Carbon monoxide is a colorless, odorless tasteless gas 

produced by burning fuels. Nitrogen oxides are colorless 

and tasteless gas^s generated by burning gas and 
•kerosene. , \ \ ^ 
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How can carbon monoxide and nitrogen oxides affect 
^ you? ^ • ^ > 

Carbon monoxide affects the lungs, the brain, and . " , 
vision. It can be fatal in high concentrations • Nitrogen 
oxides can cause lung damage ind lower body resistance. 

How do. carbon monoxides and nitorgen oxides get into 
the home? 

• Carbon monoxide in the home usually comes froni 
incomplete burning of wood, kerosene, gas or oil. Sources 
include old and malfunctioning furnaces, gas water 
heaters, gas ovens, wood stoves, kerosene heaters, Slocked 
chimneys, barbecue .grills,, and cars (>^hen started and run 
In an at^ched garage)* . . > 

Nitrogen oxides are most frequently generated by 
kerosene heaters, and unvented gas stoves. ' 

An unattached garage or building In which any of 
these ilems^ are used can have similar problems. 

How can carbon, monoxide and nitrogen oxides be 
reduced? ^ 

Several procedures can be used to reduce carbon 
monoxide and nitrogen oxides in the home. Included are 
the following: , . \ - 

1) Vent all furnaces, stoves, and heaters to the 
outdoors. ' ' 

2) Have furnaces, stoves, and heaters inspected and 

adjusted on a regular basis to be certain they are 

operating properly. 

Inspect all chimneys on a regular ^basis-to be certain 
they are not leaking/ v ' • ^ 

4) Do not run a car engine in a closed garage. 

5) Be certain. alV chimneys are of the proper heighth and 
away from windows. 

6) If you have a tightly sealed home and use gas or wood 
for fuel J consider installing a monitor to check for 
emissions. 

Student Activities- 

1) Does your home have any of the sources of carbon 
monoxide and nitrogen oxides identified in this 
Section? Yes Na 

If yes, which ones? ^ ^ 

2) Has ypur family made plans to control these gases in 

the home? "ies ^No ^ ^ ^ 

If yes, discuss. 
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Toxic materials if present in sufficient amounts can 
cause damage to human organs and to the nervrus system.. 
Pesticides, fertilizers > lead; chromium^, ant, mercury are 
examples of materials that can cause damage to humans in even 
relatively low concentrations. - , 

Some materials in water such as irOn and sulfur, if 
present in sufficient amounts, can also cause staining of 
plumbing and clothes. 

How can contaminants' in water tje reduced? 

Several procedures can be followed to reduce 
contamination of water. 

1) If you have a niunlcipal water supply: 

Request results of tests on the water and treated 
water to determine the quality of the source and 
the effectiveness of the treatment. A good water 
system has quality water sources, and effective 
treatment. > 

Request information on the quality of the treated 
water as delivered to homes. A good water supply 
delivers quality water to^ the'hom$* 
Check the .plumbing in your home to determine if 
you have good pipes, (do not ha^ve lead present) 
and have good connections.^ Also check the quality 
of the water from your hot water heater. 

2) , If you have a well 

Be sure tfie water has bfeen tested* 
Determine the source of the wacer and take actions to 
be sure that it does 'rtot become contaminated. 
Treat the water if needed to assure quality water. 
Check plumbing as for homes that have municipal 
supplies. 

Student Activities 

1) Check the color and odor of your water. Is there any 

color or odor? ^Yes ^No* If yes, check ^he 

reason for this. 

2) Have students determine the source of their water. What 
are potential contaminants from the source? 

3) Have students check their plumbing at home 

a) Do pipes contain lead? 

b) Do they have leaci solder in the pipes? 

c) Do they have proper cross-connections in pipes 
to prevent back flow of water in the home? 



a) 

b) 
c) 



a) 
b) 

c) 
d) 
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Class Activities 



1) Discuss results of the student activities. . 

2) Have teams prepare reports on trends in water supply, 
. water treatment > water quality, and health in your 

area. 

3) Discuss what needs to be done to maintain and/or 
improve conditions reported in 2 above. 
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Table 4-1 



HOUSEHOLD HAZARDOUS MATERIALS, 
POSSIBLE HAZARDS,. PRECAUTIONS, AND SUBSTITUTES* 



ITEM 


POSSIBLE HAZARDS 


PRECAUTIONS AND SUBSTITUTES 


1. AUTOMOTIVE PRODUCTS 


Antifreeze 


Very poisonous 

Has sweet taste - attractive 
to small children and p^^ts. 


Clean up any leaks or spills 

carefully. 

No substitutes 


Batteri as 


Contain strong -acid. 

Very corrosive. 

Danger to eyes and skin. 


Trade In old batteries. 
No substitutes 


Waxes and polisnes 


rymes. irritating to eyes. 
Harmful if swallowed 
Eye and skin irritantv. 


Use outside. 
No substitutes 


Degreasers 


Corrosive. 
Poi sonous. 

Eye and skin irritant. 


Instead: choose strong 
detergent type over solvent type. 


Motor oil and 

transmission 

fluid 


Poisonous. 

May "be contaminated with lead 
and other toxic substances. 
Skin and eye irritant. 


No substitutes 


2. PESTICIDES AND YARD MAINTENANCE 


Insecticides, 
herbicides, 
fungicides, 
slugbait, rodent 
poison, wood 
preservatives 


All are dangerous to some 
degree. 

Can cause central nervous 
system damage, kidney and 
Tiver dam^ige, birth defects, 
internal bleeding, eye injury. 
Some are readily •^^'•orbed 
through the skin. 


Do not buy more than you '/)eed. 
Instead: try hand-pi eking, 
mechanical cultivation, natural 
predators. 

Practice gbod sanitation. 
Choose hardy varieties. 
Use inse^ct lures and traps. 
As a last resort,, use least toxic 
suitable pesticides. 



*Inforniation was compiled from several sources. A major source was Home Safe Home; An 
Educational Open House . Western Washington Toxics Coalition, Seattle, WA. 
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Table 4-1 (Continued) 



ITEM 


POSSIBLE HAZARDS 


PRECAUTIONS AND SUBSTITUTES 


3. HOME MAINTENANCE PRODUCTS 


Asphalt roofing 
compound 


Eye irritant. 

Fumes moderately toxic 


Do not use Indoors. 
No substitutes 


Paints 


Flammable. 
Skin irritant* 
Possible damage to organs 
from solvents and metals. 


Use water-fcfised paints when 
possible. 

Use with good ventilation. 
Avoid paints with heavy metals* 


Varnishes 


Eye and skin irritant. 
Use in small, closed area 
may cause unconsciousness. 


Do not use near open flame. 
May take weeks for fumes to go 
away. 

Instead: use water-based paints 
if possible. 


Paint strippers. 


Many are flammable. 


Avoid aerosols. 



thinners, and Eye and skin irritant. Buy only as much as you need. 

other solvents Moderately to very poisonous. Ventilate area well. 

Do not use near open flame. 
Instead of paint stripper: sand 
or use heat gun. 

Use water-based clean-up products 

- [ as much as possible. . 

Lacquer and lacquer Extremely flammable. ' Ventilate area, very welU ] 

thinner Very poisonous. Do not use in room with pilot 

light, open flame, electric 
motors^ spark-generating 
equipment, etc* 
DO NOT SMOKE WHILE \iSim. 

^ No substitutes 

Insect and pest All are poisonous, some Instea^d do not attract insects; 

sprays extremely so. keep a'J food securely covered. 

May cause damage to kidneys, practice good sanitation in 
or central nervous system. kitchen and* bathrooms, renx)ve 
Toxicity varies f^om product trash every night. 
to product. 
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>Me 4-1 (Continued) 



ITEM 


POSSIBLE HAZARDS 


PRECAUTIONS AND SUBSTITUTES 


4. HOUSEHOLD CLEANERS 




Bleach: chlorine 


Fumes irritate eyes. 
Corrosive to eyes and skin. 
Poisonous if swallowed. 


NEVER mix with ammonia or strong 
acids like toilet bowl cleaner or 

1 Uo L 1 clilUVcl • 

Instead: use Borax, non-chlorine 
bleach, sunlight, lemon juice. 


Disinfectants 


Eye and skin irritant. 
Fumes irritating. 
Poisonous if swallowed 


Some may contain bleach, others 

ammonia - DO NOT MIX! 

Instead: use detergent cleaners 

Wlicl level |.'UoolUIC. 


Dram cleaners 


Very corrosive. 

May be fatal if swallowed. 

Contact with eyes can cause 

blindness. 


Prevention best: keep sink 
strainers in good condition. 
Instead: use plunger, plumber's 
snake. Vinegar and baking soda 
Toiiowea dy uuiiiny water* 


Detergent cleaners 


All are corrosive to some degree. 
Eye irritant. 


Liqulf' dishwashing detergent is 
mildest, laundry detergent is 
moderate, automatic dishwasher 
detergent is harshest. 

XllbLcuU* UvC LliC lullUcbt piUUUUw 

suitable for your needs. 


Wood cleaners, 
polishes, and 
waxes 


Fumes irritating to eyes; 
Product harmful if swallowed. 
Eye and skin irritant. 
Petroleum types are flammable. 


Do not use aerosols. 

Use only in well -ventilated 

areas. 

Instead: use lemon oil or 
beeswax* 


Metal polishes 


May be flammable. 
Mildly to very pr'^onous. 


Use only in well -ventilated 
areas. 

Instead: substitute vinegar and 
salt or '•^se baking soda on damp 
sponge. 


Oven cleaner 


Corrosive. 

Very harmful if swallowed. 
Irritating vapors. 
Can damage eyes. 


Jo not use ^ercsols, which can 
explode and are difficult to 
control. 

Instead: use paste- Or heat 
oven :o 200 degrees, turn off, 
leave small dish of ammonia in 
oven overnight and remove, then 
wipe oven with damp cloth and 
baking soda« Do not put baking 
soda on heating elements. 
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Table 4-1 (Continued.) 



ITEM 


POSSIBLE HAZARDS 


PRECAUTIONS AND SUBSTITUTES 


4* HOUSEHOLD CLEANERS (Continued) 


Toilet bowl 
cleaner 


Corrosive* 

May be fatal if swallowed. 


Ventilate room. 

Instead: use, ordinary cleenser 
or detergent ^and- baking soda. 


window cleaner 


Vapor may be irritating. 
Slightly poisonous. 


Ventilate room. 

Iiistead: spray on vinegar, ^ en 
wipe dry with newsprint. 


5. COSMETICS 






Cosmetics, 
dandruff shampoos, 
nail polish 


May contain carcinogens. 

May cause organ damage. 

May cause allergic reaction^. 


Check labels for Ingredients. 
Avoid use of Items containing 
hazardous substances. 


6* PET MAINTENANCE 






Flea powders, 
sprays and shampoos 


fioderately to very poisonous. 


DO NOT USE uk PR0liiiCT3 On CATS. 
Vacuum Uowse regularly and 
thoroughly. 

Launder pet bedding frequently. 


7. OTHER 


Medicines: 
unneeded or 
expired 


Frequently cause child 
poi sonings. 


Check content of medicine chest * 
regularly. Old medications may 
lose their effectiveness, but not 
necessaVily their toxicity^ 
No substitutes. 


Mothballs 


Some are flammable. 
Eye and ikin irritant, 
poisonous, may cause anemia 
in sonje individuals. 


Do not use in living areas. 
Air out clothing and other items 
. before use. 
Clean iteias before storage. 
Instead: use cedar shavings or 
aromatics. 


Aerosol containers 


When sprayed, contents are 
broken into particles small 
enough to be inhaled. 


Store in cool place. 
Propoellant may be flammable. 
Instead: use non-aerosol 
products; ^ 
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- Table 4-2 



SKIN EXPOSURE PROTECTION - 
SUGGESTED PROTECTIVE GLOVES FOR HOUSEHOLD PRODUCTS 



TOXIC PRODUCT: 



TYPE OF GLOVE: 

Natural Neoprene Latex/ Butyl Buna-N 

Rutjber Rubber ^ , Neoprene Rubber or NBR 

or Latex Rubber 



Nitrile 



Adhesives and cements 
Amnionla 
Battery acid 
Blea^ches 

Degreasing solution 
Detergents 

Disi nfectants/deodorizers 
Drain cleaners 
Fertilizers 
Furni^turG polish 
Gasoline/motor oil/ 
transmission fluid 
General purpose cleaners 
Insect killers . 
Lacquer thinner 
Metal polishes 
Oven cleaners ' 
Paints: oil based 
Paints: water based 
, acrylics, "^atex, lucite 
Pai'nt and varnish remover 
Paint thinner 
Photographic solutions 
Scouring powder 
Spot removers 
tar (asphalt and roofing) 
Toilet bowl cleaners 
Turpentine 
Upholstery, rug and 

carpet cleaner (p6wder) 
Weed killers 
Wood filler and putty 
Wood preservative 
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Table 4,-3 



•CARTRIDGE AND FILTERS FOR RESPIRATORS 



Substance or process 








protected against 


Cartridge 




FiMters 


Aerosol spray paints 


Organic vapor 


and 


Paint spray filter 


Air brushing (waterbased materials) 






Paint spray filter 


Ammonia and amire vapors 


Ammonia 




- 


Brazi ng 






Dusts, mists and fumes 


Dusts: wood, stone, pigment 
clay, fiber, shell, bone, toxic 






Dusts cr dusts and mists 








Dyes, enamels, cutting fiberglass, 
or glazes 






Dusts or dusts and mists 








Formaldehyde 


Organic vapor 






Glazes, or enamel spraying 
Hydrofluoric acid 






Dusts and mists 


Acid gss 






Hydtogen chloride 


Acid gas 






Lacquers and fixatives (if spra/ed) 


Organic vapor 


and 


Paint spray filter 


Lacquer thinners 


Organic vapor 






Leather dyes 


Organic vapor 






Metal casting 






Dusts, mists and fumes 


Metal fumes from oxyacetylene 






Dusts ^ mists and fumes 


wel di ng 








Holds, sand or metal powder 






Dusts or dusts and mists 


-Paint strippers 


Organic vapor 




- 


Pesticide sprays 


Organic vapor 


and 


Pesticide/Paint spray 
pref ilter 


Photo-printmaking solvents 


Organic vapor 






Plastics sanding, grinding,, cutting 


Organic vapor 


and 


Dusts or dusts and mists 


Plastic cements and plastic resins 


Organic vapor 






Polyvinyl chloride sanding and 


Acid gas 


and 


Dusts 


grinding 








Silk screen wash-ups 


Organic vapor 






Sol dering 






Dusts, mists and fumes 


Sol vents 


Organic vapor 






Spray adhesives 


Organic vapor 


and 


Paint spray filter 


Spraying toxic water-based materials 




, Dusts and mists. 


Spraying water-based paints arid dyes 






Paint spray 


Spray mist containing organic 


Organic vapor 


and 


Paint ,spr.ay or dusts ^ind 


solvents 






mists 


Sulfur dioxide 


Acid gas 
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Table 4-4 



FIRE EXTINGUISHERS TO USE 
HITH TYPES OF FIRES 

Fire extinguishers are rated for their ability to extinguish fires and these ratings are 
listed on each one. Look for the "A", "B", "C" rating on the label. 



Class of Type of 
Fire ' Fire 


Water 
Sol ution 


Carbon 
Dioxide 


Dry. 

Chemical 


Dry 

Powder 


A Fires caused by 

ordinary conti)ustibles 
^ such as wood, paper\ 
textiles* 


Recommended. 


Use for small 
fires only. 
Follow up with 
with water. 


Use only 
multi-purpose 
dry chemical* 


Not , 

recommended. 


B Fi res caused by 
flammable liquids 
and gases, including 
oil, paint, grease 
and solvents. 


Use foam type 
only. Do not 
use with water 
immiscible 
solvents such 
as jacetone and 
alcohol. 


Recommended. 


Recommended. 


Not 

recommended. 


C Electrical fires. 


Not 

recommended s 


Recommended. 


Recommended 


Not 

recommended. 
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B« Activities for Learning about Potential Sources of Indoor Ponution. 
Hazardous Materials, and Hazardous Wastes and Ways to Reduce Their 
Danger ' ^ 

Activity 1 - Product Selection Patterns ^ \ 

Activity 2 - Adverse Health Effecl^s of Household Toxics 

Activity 3 - Labeling Practices 

Activity 4 - Taste Not, Touch Not 

Activity 5 - Alternative Materials for Household Toxus: Household 
Cleaners 

Activity 6 - Benefits and Problems Related to Household Products 
Activity 7 - Substitutes and Alternatives 
Activity 8 - Pesticides: Blessing or Curse? 
Activity 9 - Read the Label 
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Activity 1 

PRODUCT SELECTION PATTERNS 

To ..identify variables that influence product selection 
patterns. 

10-12 , ^ , . 

Social Studir>s, Consumer Education, Home Economics, Health 
In many cases, alternative procedures or substitute materials 
may be used to avoid problems inherent in the use and/or , 
disposal of hazardous and toxic substances. 
Fxirin, Gina, editor.. To xics in My Home?.. You Bet! Curriculum 
on Household toxics for Grades' 9-12; Sacramento, CA: Golden 
Empire Health Planning Center, 1984, pp.. 6i-73. ED 266 951.^ 

ACTIVITY: 1. Suggest to the students that nuch of pur lifestyle in the 
1980's has been built ^around the use of easyrto-use \ 
convenience products. Many of these products contain some 
potentially hazardous ingredients. 

2. Ask, "What influences people to start using these 
products?" (Write the questions and answers on the 
board.)' 

Possible Answers: ^ 



PURPOSE: 

LEVEL: 

SUBJECTx: 
CONCEPT: 



REFERENCE: 



Parents have used them; relatives and friends use and/or 
recommend themi see it in stores; use at work; exposed to 
advertisements in magazines, on radio, and/or television. 

3. Ask, "What reasons do advertisers give for using some of 
these products?" (Write the question and answers on the 
board.) 

Possible Answers:- ^ 

Convenient; quick; "new and Improved"; effective: easy; social 
acceptance (stops ring around' the collar, stops itchy 
dandruff, smells good, etc.) 

4. Say, "Let's look at some of these advertisements r" 
(Activity to be performed alone or in groups.) 

Hand out , magazines, scis.sors, gl ue5, and worksheet. Haye 
the students complete the following activity. Allow 20 
minutes. 

a. Find one ad which has a potentially harmful effect. 

b. Cut out the ad. 

c. Paste it on the worksheet. 

d. Urite under the advertisement: 

^ the potential harm; 

^ reason the ad writer is giving for persuading you 
to buy the product; 
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^ how ^rou think one caa avoid dr reduce the 
potential hazards associated with this product 
(when you use it); and 

^ the name of a less^toxic substitute, if possible*. 

When time^ is up, have eacti stjdont (or group) pin their 
work on a bulletin board .or placv^ it somewhere around the 
cljassroom. Have the students discuss their posters by: 

a* telling the potential hazards associated with the 
product;^ . ^ / / 

b. identifying the advertising glrranick (i.e., why should 
you buy it, what will the product do, etc.); 

c. stating how potential harm can be reduced, when using 
the product; and 

d. identifying a safer substitute, if possible. 

Encourage participation from the rest of the class.' v 

Ask students if they think consumers can influence what 
products are man* ractured. 

Ask students to give examples of how- consumer "buying, 
power" influenced the manufacture of products. 

One of the most obvious examples, involves the, health food 
iriQiistry. ^Once a small time operation, their products are 
now in*^ competition with large industries who are^now 
profiting by- marketing products they once refused to 
manufacture. Not too long ago, preservatives, in bread was 
the norm, stope-groufid whole wheat was virtually unheard, 
of and herbal teas were self-<nade concoct fons. Today, 
preservative free' bread, wholewheat products ahd herbal . 
teas are packaged and sold by leading food industries who 
recognized the growing demand for such foods. 

If we want i-^<5 toxic products pkced/ on the market and if 
we .want to k.., ihe potential acute and chronic health 
effects associated with the ingredients used in consumer 
products, we can: 

a. notify the. manufacturer and elected officials of our 
interest and, encourage others to do the same*; and 

b. start buying less toxic products (if a market is 
created, manufacturers will respond). 

If we want to continue using products containing toxic 
chemicals, vye should use them with utmost care. 

Alternative products. 

Ask the students to identify alternative ;produci:ii for 
those products they believe are needed bUt that (1) are 
toxic and present potential harm or (2) create disposal 
problems. 




r 



WORKSHEET FOR ANALYSIS OF ADVERTISEMENT 



(Paste Advert'^sement Here) 



Potential ham of product 



Reason for persuading you to buy the product 



How can one avoid or reduce the potential hazards associated with this 
product when it is used? 



What is a less toxic substitute? 
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Activity 2 
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ADVERSE HEALTH EFFECTS OF HOUSEHOLD TOXICS 

PURPOSE: To identify a/Jverst health effects associated with specific 

chemicals. 
LEVEL: 7-9 

SUBJECt: Health, Science = . ^ . 

CONCEPT: In many cases, alternative procedures or substitute .-laterials 
may bet. used to avoid problems inherent in the use and/ot' 
disposal of hazardous end toxic substances. 

REFERENCE: Purin, Giqa, editor. Toxics in: My Home? You Bet! , Curriculum 
on Household Toxics for urades 7^ Sacramento, CA: Golden 
Empire Health Planning Center, 1984, r J. 16-23. > ED 266 950. . 

ACTIVITY: 1. Tel T the students that they will learn to identify, 

pronounce and list adverse health effects of some chemicals 
commonly found in home and garden products. Although there 
are many potentially dangerous chsrnicals in household, products, 
only a few will be covered in this lesson; . 

2. Tell the students that__al though product labels, through 
use of signal words', can give us a .clue, to the product's 
potential hazard, it is often difficult to judge a product's ' 
hazard by looking at the product ingredients. Some chemicals 
are called different names by different manufacturers. For 
example, tolir-e and tolifol are the same chemical. Unless you 
are skilled at chemical identification, it can be difficult to 
truly know vyhat you are buying. 

Some products list ^oxic ingredients that only contribute to 
immediate health risks. Toxic chemicals associated with long 
term health hazards may not be listed on the product label. 

Welshould use home and garden products with extreme care 
and try -to reduce or avoid exposure to thehi whenever possible. 
TWo waysjOf reducing or avoiding exposure involve: (1) buying 
less toxic or non-toxic produbts 'to replace ,householdi 
toxicants; and (2) taking precautions when using household, 
toxics. Tell the students that later they will learn about 
safer alternatives to using products containing potentially 
toxic ingredients. This lesson will cover precautions that can' 
be taken to reduce exposure to coxics when using them. 

3. Direct the student's'' attention to the "Products and 
Precautions" information sheet. Review- and discuss the " 
PRECAUTIONS listed. Students should be aware of the 
reasons for taking precautions. 

4. Have the students take out the Household Toxics Dictionary 
and the Toxic Substances Worksheet. Have the students read 
the directions on the worksheet and ask if there are any 
questions. If time permits, discuss the definitions in the 
Household Toxics Dictionary. { ' 
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5. Have the students complete the worksheet* Allow 20 
minutes. Use this time to duplicate the worksheet on the 
chalkboard* 

6. V|hen the time, is up, discuss the students' answers to the 
worksheet. List their answers on the chalKboard. Discuss 
why students responded the way they did to the *^'tjow to 
l^uce Exposure" section of the worksheet. Encourage as 
many students as possible to giVe their responses. 

Using the words listed in the- .Household Toxics 
Dictionary, have the students design a crossword puzzle or word 
search. On a separate piece of paper, ^an answer sheet should 
also be developed. When students complete their own .puzzle or 
word search, they .can then trade with other students,. 
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TOXIC SUBSTANCES MINI-DICTIONARY 



The health effects listed in this dictionary are mainly focused on long 
term effects* This is to alert you to the potential dangers of some 
chemicals and the necessity for using and disposing of househqld toxics 
safely. The complete impact that a chemical may have on a person's health 
is not known. Also, little is known about the synergistic effects of many 
chemicals— that is, the effects produced when a chemical acts in 
combination with other chemicals* Sometimes the effect produced Can be 
more toxic than the effects produced when the chemical acts alone. 

It is important to realize that people react differently to different, 
chemicals— some people don't even realize that their illness may be the 
result of .exposure to chemicals in household products. For example, the 
headache or lightheadedness you may feel several hours after cleaning the 
house may be the result of inhaling toxic fumes from inadequate ventilation 
or from the mixing of incompatible chemicals. 

Animals are generally used to determine the health effects of chemicals. 
Many scientists now agr e e that some human health effects can be predicted 
from animal studies. 
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2,4-D/jaundice 

Causes liver and kidney damage in animal Hay 
cause convulsions and dermatitis in humans. 

cadmiujp (kad me um) 
darcinogen* Causes kidney damage. Respiratory 
irritant. 

carbaryl (kar bar il) 
Suspected animal carcinogen. 



chlordane (klor dJn) 
Suspected carcinogen. Causes kidney damage. 
Mostly affects the central nervous system, 
causing irritability, tremors, or convulsions. 

cn 

00 

corrosive (kor ro^siv) 
To eat into or wear away gradually. 

dichlorvos (di klof vos) 
Possible carcinogen. Hay cause gene damage. 

jaundice (jan^dis) 
A condition in which the eyeballs, skin and 
urine become abnormally yellow. 
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methylene chlojide/xylene 



methylene chloride (math i len klor tde) 
Suspected carcinogen. Causes liver and kidney 
damage in animals. 

fittrosamines (nf tros* i mens) 
Potent cancer causing agent in animals. Can 
cause 'liver damage, jaundice, and fever. 

potassium hydroxide (po tass e um hT drox Tde) 
Extreme] y corros i ve to all bod;- tissues. 

potent (portent) 
Powerful 



toluene (tal yoo wen) 
Possible reproductive hazard. Skin, eye a'lid 
respiratory irritant. 

ventilate (ven tlat) 
To circulate fresh air through a room* 



xylene (zT len) 
Possible reproductiv^f hazard (birth defects). 
Liver and kidney damage have been .observed. Can 
cause dermatitis (inflammation of the skin). 
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UXIC SUBSTANCES WORKSHEET 



lUjn IS M - -^n- J-''^^ products from the pictures shown oh the Products and Precautions .Information Sheet. 

f !:S'°"-''^t'J?°^ chemicals found in the products you choose. An 

UnH?r>hl >m "^cessary to list an the health effects given in the Mini -Dictionary 

rttll^ rll o "^/^f Exposure," . list two appropriate ways ^f reducing exposure to the 

chemical* The Products ^nd Precautions Information sheet can assist you. 



Product 


Toxic Substance 
Contained in Product 


Health Effects. 


How to dedui:e Exposure 


Example: 






1. Avoid breathing the fumes 


Paint Pemover 


toluene 


f'ossible repro- 


2. Wear protective clothing 






ducti.ve hazard* 
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LABELING PRACTICES 

PURPOSE: To identify proper labeling practices concerning potentially 

harmful and potentially toxic 'household products. 
LEVEL: 10-12 

SUBJECT: Health, Home Economics, Science 

CONCEPT: Pollutants and contaminants are produced by natural and nan- 
made pirocesses. 

REFERENCE: Adapted from Puri'ii, Gina, editor. Toxics in Hy Home? Yoir 
Betl Curriculum o n Household Toxics for Grades 9-12 . 
'Sacramento, CA: uolden Enpire Health Plannlog Center, 1984, 
pp. 19-21, ED 266 951. 

ACTIVITY: Divide class into groups of approximately four to six 
students. Hand out two sample label" and a worksheet 
to each group. Make certain that each group has a household 
product label. EXCLUDE PESTICIDES IN THIS EXERCISE. 

After tlie worksheets have been completed, allow time for 
presentation of information and discussion of results. Do 
students think that the labels contain enough information to 
ensure or encourage safe use and disposal Jay consumers? 
Why? Why not? As a homework assignment, have the students 
examine how the worksheet labels compare witii products of a 
similar nature found in their homes or in local stores. 
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WHAT'S IN THIS STUFF? 
Worksheet 

Read: Use the sample label provided to answer the following questions.. 



1. What is the' product name? ^ 

2. What; is the 'Intended use fot the product? 



Read the follov?ing information if your product is a household product other 
than a pesticide . Be aware that disinfectants are considered asticides. 

9 ^ HOUSEHOLD PRODUCTS (Excluding Pesticides) 

NOTE: When manufacturers list ingredients, the information may be 

confusing. Many chemicals are known by several different names. 
For example, toluene and toluol; and, aromatic naphtha an'" 
naphthalene are different names for the same chemical. Ingredient 
I-' stings may also. be presented. in vague or general, terms. For 
example, ingrediei^ts may be listed as "grease cutter," "corrosion 
i- ibitor," "polish ng agent," "coloring agent," "petroleum 
di;tillate," "aromatic hydrocarbon," or other vague terms. 

1. List any general or vague terms that appear on the product label. 



2. List any warnings or precautions' giveno 



3. Are there any indications that this product is toxic or hazardous? 
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4. List any of the above requirements that appear on the product label. 



NOTE:. 



5. 



Some products are not required to list product ingredients. This 
does not mean that potent ially toxic ingredients are absent from~the 
££02MCt. Rather, u simply implies that substances in the product 
are not cons-idered to cause an immediate (acute) adverse reaction. 
-Toxic chemicals may be present in a consumer product (without 
conforming to labeling practices) if the chemical fal .s below 
reporting requirements. For example, methyl alcohol used in 
quantities, of less than 4% does not require labeling. Used in \ 
quantities of 4% anc^ above, labeling is required. Methyl alcohol 
cen cause blindness if ingested^ 

Can you think of consumer products that have no (or very vague) 
ingredient listings? If not, check your home or grocery store shelves 
for such products. 
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The Hazardous Substances Act is the federal law chat 
establishes labeling requirements for consumer products containing 
hazardous ingredients (except pesticides). The, law, enforced by the 
Consumer Product Safety Commission, also grants the Corranission the 
power to ban substances posing such an extreme hazard that adequate, 
labeling cannot bo written. Carbon tetrachloride, for instance, was 
banned in 1970 for use as a household chemical (such as drycleaning, 
agent, solvent, or glue) when it was found to cauise liver and other' 
body damage. Not many- substances have been banned. Usually, the 
label or package is required to be changed- to reflect the hazard;. 
For example, the product may need to be packaged in child resistant 
containers. 

If a-'chemical is-^o'ns-fdered a hazardous substance, by 
definition of the law, the phodiuct is subject to labeling 
requirements. 

By definition^ a hazardous siiibstance is any subs^ :e^ or 
mi^xture of substances which is toxic, corrosive, an irritant, 
flammable or combustible, a strong sensitizer, generates pressure, 
is radioactive, c-* can cause substantial injiiry or illness. 

It is important to note that the Hazardous Substances Act is 
concerned only with acute or immediate effects and does not take 
1 Hto consideration the long term "chro nic) effects of a product . 
Tur products^ demonstrating an acute "effect due to the result of a 
hazardous ingredient, the following labeling: requi rements exist: 

a'. Signal words-must be tised such as "danger," "warning" or 
"caution" depending on the level of danger. (Must appear on 
front label .) 

b. Description of the hazard must appear, such as "vapor harmful," 
"flammablf>," etc. (Must appear on front labfel.Q v 

c. A statement warning users how to avoid the hazard must appear. 
Example: "Use in well ventilated room." 

d. A common^or chemical name for the hazardous substarice must 
appear. 

e. If necessary, instructions for safe use and nanarng must be 
given. 

f. First aid instructions must be given. 

q. , Name and location of , manufactu rer.x distributor or repacker must 
appear on the label. 

h. Statement, "Keep Out of Reach of Children," or its equivalent^ 
must be used. 




Activity 4 



TASTE NOT, TOUCH f^OT 



PURPOSE; 

LEVEL: 

SUBJECT: 

CONCEP'. 



REFERENCE: 
BACKGROUND: 



To learn the differences between, items that are safe to eat 

and handle, and those which are not. 

K-3 

Health, Science, Fine Arts ^ ' .' ' 
Individual citizens ^should be stimulated to become well 
informed about resource issues, problems, management 
procedures, and ecological principfes. 

Purin, Gina, editor. T oxics in Hy Home? You-Betl— Carriculum 
on Household Toxics for Grades. K-3, . Sacramento. CAr GnlHpn 
Empire Health Planning Center , 1984, pp'. 46-49. ED,' 266 948. 
Poisonous items can be mistaken for iood items. A display of 
four or more of the ^tems mentioned below- (LOOK ALIKES) should 
be set up. The teacher will need. to determine whether or not ' 
children can smell the products of this exercise; they may 
want to consider the possibilities of allergic reactions. One 
or two products should be placed in beverage or food 
containers (cups, soda bottles, etc.). Make certain that the 
containers are capped or covered with plastic. ■ 



LOOK ALIKES 


NOT SAFE 






SAFE 



Moth Crystals 
Ant and Roach Paste 
Bleach, brain Opener 
Slug Killer 
Disinfectant 

Red Furniture Oil/Finisher 

Detergents 

Lemon Furniture Oil 

Mothballs 

Radiator Flush 

Medicine in Tube 

Pills (colored) . 



Rock Candy 
Peanut Butter 
Water 
Cereal 
Apple Juice 
Cherry Soda 

Powdered Milk . ' ' 

Lemon Soda 

Marshmallows (small size) 
Canned Soda ,(use unfamiliar brand) 
Toothpaste 1 (use unfamiliar brand) 
Candy 
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ACTIVITY 1: !• Tell the children that today they are going to learn how 
some unsafe- products can fool them into believing they are 
^ safe. ^ ' • • 

2. Tell the children that things are not always what they 
seenf to be. Show the *ch.ildren^the disp^lay of unsafe 
products-. Keep the safe prcductSi oUtNof sight* fell the 
students you want them to Took at the display and. guSss 
what the products^are. Have the. children file by and look • 
at the di'Splay. (No tojjching. Teacher should'dedfde if 
students will be allowed a brief "s'meVi.") When the 
children are back in their seats, .point to the products- 
one at a time— and ask what they "look like." Encourage 
the children to expand their^ahswers suc^i as, "It's in a 
soda bottle so 1t must/be safe to 'drink," (In reality, the , 
"soda" may be furniture oil ) • "It 'looks like candy but 
I'v^ never tasted that kind before," etc. Accept all 

' answers* If a child guesses the actual unsaf^^ product, 

don't say that the child is right ,^ just accepts the ahswer 

along with all the rest and continue to ask what else the 
product "looks like." 

3. When all the p^^oducts have been discussed, tell the 
children that the products just fooled them (or some of 
them). Tell the children what each product really, was and^ 
bring out its safe "look alike." Ask the children how' 
they twera fooled by the unsafe product. Emphasize Tiaw the 
unsafe product fool edi them, e.g., the color of the. 
product, the shape of the product, the bottle it was in, 
etc. Alter discussing the safe/iinsafe products,, be sure 
to put them" away in a locked' cupboard. If you have the 
products brought out to your car, make sUre you do not 

, I store any aerosols in a fot trunk or direct sunlight. 

Aerosolljs can explodfei. under pressure and high heat^ ^ - 

4. Tell children that because some unsafe products can fool 
them-, it is important not to put anythihg in their mouth 
unless an adult gives- them permission. Tfiis means they 
never eat things that they find on the ground or laying 
around the"^ house.. ' 

' ■ • ' -I H ^ - , 

5. Tell the children they are going to learn a little song 
about what they should do before eating thi:ngs they find 
on the^street or somewhere in their house, etc^c Ask the 
children^ if anyone knows the answer^ (i ^e*.^ does anyone 
know what they shoul:! do before eating or drinkina 
somethinc/ that was not givenfto them bjf'^an adult?). ^ ^ .t 

, If no one gives/the answer say, "We must ask before we 
eat it" and that's what the song is all about. 
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^•The song is sung to the tune of "Three Blind Mice." 
Students, and tv^acher may alternate lines as given below: 



"WE ASK FIRST. 
WE ASK FIRST " 
WHAT WE MAY TASTE , ■ 
WHAT ^E m TASTE " 
EVEN THOUGH GOODIES 
LOOK EVER SO GOOD 
WE HAVE' TO REMEMBER 
^'AS^WISE CHILDREN SHOULD 
NOT TO PUT ANYTHING 
. INTO OUR MOUTHS 
TILL WE ASK FIRST'.!" 



teacher, 
students 
' teacher- 
students 
teacher 
■teacher 
teacher 
teacher 
teacher 
teachgp 

teacher and students 



The teacher should tell the students they are going to 
play a game called "just suppose." The wacher should 
give ^he class a scenario and let them say what they would 
do. The scenarios could be as follows: 

1. Just suppose you were playing wltk a friend and you 
saw h'n/her pick something up off the flopr^and put it 
in his/her mouth .5 What would you do? Tell why,. 

2.. Just suppose you went into your garage after 

momniy/daddy finished painting a cupboard and you saw 
an open soda bottle near an empty paiht can. You were 
very thirsty and the soda bottle looked h'ke it was 
ijfull. What would ypu do? Tell, why. 

3. Just suppose ;you- went into the* bathroom of your home 
and found souie tasty looking things in an opened 
container. ju were hungry for some candy and this 
looked like the stuff you had last week. What would 

, . you do? Te1 1 why. - 

4. Just .suppofJe you were thirsty and found a soda hottle 
where mommy/daddy keeps the furniture polish. What 
would you do? Tell why. ' . . 

5. Just suppose you Were playing in the back yard with 
yogr baby brot^her and ypu saw him put something in his 
mouth.- It looked like food but you weren't stire and 
momlhad just finished putting some poisons out to kill 
some garden bugs. What would you do? Tell why., 
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Activity 5 



ALTERNATIVE MATERIALS FOR HOUSEHOLD TOXICS: 
HOUSEHOLD CLEANERS 

'\ • 

To identify and test some alternative materials^to household 
materials that may contain toxic iT)aten>ls.^. v 
4-6, 7-9, i0-:12 ' . 

Sc-ience, Horjie Economics, Health 

Sbme materials used in the^home contain materials hazardous, to 
human health and the environment; alternative materials 
that are less, hazardous are available for many items* ^ 
Ideas suggested by several teachers. 

This activ.ity can be adapted to any , of the above grade levels 
depending on mat'^rials and testing used. 

1. Introduction ' - 

Some chemicals in cleaners may be hazardous, to your 
health during routine use, even though exposure is only to 
small amounts in the air or on your skin. You can reduce the 
risk tc your health iby evoiding products containing the to^xic 
chemicals listed below. 

Organic solvents: affect the central nervous system, liver, 
and kidneys; many are fl^ammable, ar.ci a few are suspected 
carcinogens. "Petroleum distillates" ip polishes and^pra>w, 
perchlorbthylene in spot removers, mineral spirits in paint 
thinner, and p-dichlorobenzene in moth oaTls are all examples 
of organic solvents., 

5itrong acids or bases: are corrosive to skin,ieyes, ^and^ 
nmcpus membranes, , and can reacti with other household* 
cheiiiicals. Acids are found in tub, tile, arid toilet cleaners 
and in rust removers; lye in oven cleaners and hypochljorites 
in chlorine bleach are examples of high-pH corrosive 
substances. 

Phenols and alcohols: these poisonous arid flanimahle chemicals 
are the active ingredients in most disinfectant procjcts. i 

Synthetic detergents: although not highly toxic, these 
cleaners are the liousehold chemicals most frequently ingested 
by children. "Real" soaps made from animal fat or vegetable 
oil are an order of magnitude less toxic. 

,)'-''' i I 

Cleariers may also contain added dyes, perfumes, fillers, 
aerosol propellants, and traces of ammonia and formaldehyde. 
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Select two of the materials listed below and check the 
labels to determine if they contain toxic materials. 

a. Air freshener 

b. Glass cleaner ^ 

c. Oven cleaner 

d. Bleach (powder) 

e. Furniture polish 

f. Floor cleaner 

g. Drain opener 

h. Toilet bowl cleaner ^ 

i . Metal: polish ^ ' . 
j. Laundry detergent . r r 

k. cleaner ^. ^ ^ 

Select two of the above items and design a procedure for 
testing aTternative substances^ i'orithese products- 
Have your teacher approve, both^ the usual product and the, 
substitute (alternative substances). You may want to 
identify ahd^use possible alternatives other than those 
listed. Determine how well the substitutes work and 
whether there are any health or environmental prob'j<5ms 
associated^ with the alternative materials. 

Listed .below, are some alternatives. S«e also Table 4-1. 

a. . Air freshener ^ i ' ' 

Substitutes . _ ' 

Fresh flowers, herbal sachet. You should be 

certain people in the home are not allerg.ic to 
these Items. 

b. Gla,ss cleaner ^ ^ 
I: Substitute , » ' 

Mix 1/4 cup vinegar in 1 quart of warm water. 

c. Oven cleane ' " " - 
Substitute 

Sprinkle salt on spills when warm, scrub. 

d. Bleach (powder) ^ ' 
Substitutes 

Use borax, or a nonchlorine bleach. 

e. Furniture polish 
Substitute 

Mix 2 or 3 parts of olive oil to 1 part vinegar. 

f. Floor cleaner 
Substitute ' 

Use oil soap and v/et mop. Be sure to rinse. 
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g. Drain opener 
Substitute 

pour about 1/4 cup of salt in drain. Then follow with 
boiling water. Repeat if -.ecessary. 

H. Toilet bowl cleaner ' 
Substitute 

Use- 1/2 cup borax to 1 gallon of hot water. 

I . Metal' polish 
Substitute 

Silver - rub with dry baking soda. 
Copper - mix vinegar and salt, rub. • 



I 
I 

(it 

I 
I 

-I . 
I 

I 
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Activity 6 



LEVEL: 

SUBJECT: 

■CONCEPT: 



ACTIVITY: 



BENEFITS ANU PROBLEMS 
RELATED TO HOUSEHOLD PRODUCTS 

PURPOSE: To note the variety of chemicals coninichly used in the * " 
Jiousehold and recognize that some must be used with care. 
6-12 

Science, Soci aV studies 

Increasing human populations, rising levels of living, and 
the vesultant demands from greater industrial and agricultural 
productivity promote increasing environmental contamination. 
REFERENCES: Suggestions provided by several teachers 

1. Have the cla.^s divided into teams. Assign 
each pf the teams a category of household products as listed 
on Table 4-1, pages '53-56. 

a; List the benefits and problems for using these 
/ products. Include health effects and environmental 
consequences. , 

Example: Pesticides 

Benefits 

-kill disease carriers 
-ir.fike crop yields higher 
-make the country more 
attractive 
-kill Weeds 



Problems 

-may affect water quality 
-rnay de;^troy soil 
-may eventually harm 
human health 



b. D,iscuss the following questions: 

1) Consfidering benefits and problems listed, do you 
recommend continued or decreased use of these 
products? 

2) Which of tbise products does your family , use? 

3/ \re most of these products necessary for living? 

4) '.0 you think your family could cut down on the use 
of these products? How? 

5) How might your u-e of the products 
affect other people in your community? 

6) What effects might restricted use of these 
chemicals h^^ve on the world environment? 
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Activity 7 



SUBSTITUTES AND ALTERNATIVE: 

To identify safe substitutes and alternatives for houijhold 
toxics. 
4-6 

Health, Home Economics 

In many cases, alternative procedures or substitute materials 
may be used to avoid probleini inherent in the use and/or 
disposal of hazardous anu toxic substances. 
Purln, Gina, editor. Toxics in My Home? Yoa Bet! Curriculum 
on Household Toxlcs^for Grades 4 -6. Sacramento, CA: Golden 
Empire Health Planning Ce» .er, IM4, pp. 44-^,0. ED 265 949. 

ACTIVITY: 1. Introduce the lesson by asking students to nsme some 
potentially toxic products used in their homes to: 
a) clean and freshen the house; and b) take care of the 
yard and garden. List their responses on the board under 
the "a" and "b" categories identified above. Add some of 
your own. 

2. Display advertisements/pictures of household toxics, 'lave 
the Jtudents observe tfie packaging and slogans used by 
each^ company to sell their product. Ask the students to 
recall any advertisements they have seen on TV. What was 
the slogan, jingle or gimmick used to sell that particular 
product? Why might a consumer buy these toxic products? 
Discuss. 



^-EURPOSE: 

LEVEL: 
SUBJECT: 
CONCEPT: 



REFERENCE: 



I 
I 



5. Explain that "simplicity is the key." Four or five safe 
products can usually take the place of many other 
household toxics. OPTIONAL: Show samples of safer 
substitutes and give examples of their uses. 



. 3. Explain to the students th.o many potentially toxic 

I J products that we purchase are not always necessary, and 

are sometimes expensive. There are safer substitutes for 
some of these products available at most grocery stores. 

I 4. Ask students if they can think of alternatives for any of 

the products listed on the board. Write their ai }wers 
next to the corresponding toxic. 

i 

I 

16. Hand out the "Safer Alternatives.^ ." sheets to each child . 
Read through substitutes with the class. Discuss: 

- Can students think of additional substitutes for the 
categories mentioned? 

- Are any of these surprising? 

- Can these substitutes be purchased easily? Where? 

- Are any of these substitutes used in their homei 
al ready? 

- Do th'Sy think their family would be willing to try an 
alternatifve? If "no," why not? (e.g.', not as 

' efficient?) 
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Prices of products— How do the safer substitutes compare 
in price to convenience products? How can convenience 
products be made (e.g., vinegar and water used to wash 
windows can be kept in a pump spray}. 

7. Tell the students that they are going to play a game 
called TOXIC FREE BINGO., Pass out a blank grid to each 
student. Each student will fill in their own grid by 

' randomly writing a toxic product into each square of their 
grid. No word or pl^rase may be used more than once. 

8. Explain that you will draw a card from the box that will 
have a safe substitute^ written on it (Master Cards are ^ 
given.) You will read this aloud 'and the students will 
look for the toxic production their card that can be 
replaced by this particular substitute. Example: teacher 
calls "baking soda." ' ^^Student may place a marker on oven 
cleaner, deodorizer or scouring powder . Student "must 
only choose one l . \ 



The object is to get four in a row; up and dowri^ side to 
side, or diagonally; Four corners also count as a "win.' 

When you finish one game, students may switch cards and 
play additional games. Keep cards for future use. 
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MASTER CARDS 
Cut each rertangle and place in a container. 



, soap and water . 


ptin with beer * 


lemon juice and 
vegetable oil 


* mayonnaise and soft cloth 


pump-type sprayers 


plunger 


open windows for 
fresh air 


plumber's snake 


hot vinegar set in a dish 


water based paint 


baking soda 


overturn clay pots 


fresh cut flowers 


comoost 


dri6d flower petals mixed . 
with spices 


screens 


washing soda 


" cream of tartar 


grated lemon rind 


biodegradable soap 


steeV wool 


vinegar and salt 


mechanical mouse traps 


brewers yecist 


eucalyptus leaves 


salt on spills 
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SAFER ^ALTERNATIVES FOR TOXIC PRODUCTS 



The following is a list of saffer substitutes for some household toxics. 
Generally, the products can be bought in grocery stores. 

Aerosol Sprays 

^JJse pump-type sprays whenever possible to replace aerosols (e.g., hair 
jJsprays). 

c^iJse fresh flowers or sachets orj dried- petals mi;ced with spices, instead 
of room sprays. ^ " 

Ant Control ^ ^ - > 



^ Sprinkle cream of tartar in front cf an ant 's^ path. Atits will not 
cross over. Cream of tarl^ar iu a substance used in baking. ^ ; 

Bug Spray 

® Place screens on windows and doors i 

^ Brewers yeast tablets taken daily give the skin a scent that mosquitos 
seem to avoid. 

Chemical Fertilizers 

Compost. ^ 

Copper Cleaner 

°Pour vinegar and salt over copper and^ rub* , ' . 

Deodorizers/Air Fresheners * , . , 

^ Open windows or use exhaust fans as a natural air freshener. 



A d|sh of hot vinegar can get rid of fish odors. 
^ -BakW. soda placed in^the refrigerator^ reduces odors. 
^ Fres 1 cut flowers or dried flower petaT^'and spices can add a nice 
scent to a room. You can also boil potpourri or cinnamon and loves in 
water to produce a nice, scent. * 

DeteryentsNiaundry & Dishwashing) ' ^ ' ' ^ 

^ Replace detePqents with soaps that are relatively "non-toxic" and ' 
biodegradable^^ (To wash out residue from detergents, prewash in 
washing soda.) 



Drain Openers 

Pour boil 
maintenan 

Use a plumber's helper (plunger) or a plumber's snake. 



Pour boiling water down the drain. Do this every week for preventive 
maintenance. 
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Hlea Ftepellant 

Place eucalyptus seeds and"^ leaves around^ tfie area where the animal 
sleeps, ' . ^ , - 

Floor Cl eaners 

® Use soap and water. 

^ Wise washing soda and water. * , 

Furniture Polish . 

° Use a soft cloth -and mayonnaise. 
Mix 1 part lemon juice- and 2 parts vegetable oil . 

General Cleaners (All Purpose^ Cleaner) 

- Mix 3 tablespoons washing' spda in one quart" of warm water. 
Use baking soda ;with a small amount of water; 

Glass and Window Cleaners . - ^ 

® Use cornstarch and water. 
Mix 1/2 cup vinegar and one quart warm water. Wipe with newspaper. 
Use lemon juice and dry with a soft cloth. 

Oven ^Cleaners ' . 

° Mix 3 tablespoons of washing soda with one quart of warm v. Ker, 

° Place liners in oven to" catch any drips during -Kaking. 

° Sprinkle salt on spills when they are warm and then scrub. 

" Rub-.spil]s gently with .steel wool. - - - " 

Paint J V 

— ^ 

Water based paints are less toxic ^than metal based. After using them, 
no solvent is necessary for "clean up." . .^^^ 

Rat Poison 

Put a screen over drains. ^ ' ^ 

^ Use mechanical -snap mouse traps . ^ 

Scouring Powde r 

Dip a, damp cloth in baking soda and rub. 
° Use steel wool. 

^nail/Slug Bait 

"Place a shallow pan with beer in the infested are^. 
° Overturn claypots. The snails will' take shelter in them during the 
sunny days^and they can be collected and removed. 
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PURPOSE: 



LEVEL: 

SUBJECT: 

CONCEPT: 



REFERENCE: 



BACKGROUND: 



' Actiyity 8 _ , 

PESTICIDES: BLESSING OR CURSE? 

To identify basic information fr.ia pesticide labels and to 
determine toxicity levels and potential hazards associated 
with pesticides . 

^7-9 " ^ • ^ 

Science, Home Economics, Mathematics 

Increasing, human population, higher standards of living, and 
resultant demands for greater industrial production promote 
increasing environmental contamination. 
Adapted from Llewellyn^, -Gerald C, et aT. Th e Dilemma o f - 
Toxi'C';Materials.» Classroom-Tested Ideas and Resources -ror 
Sociar Studies and Science Teachers. Richmond: Virginia 



Studies ;and 
Commonwealth University, 



daily lives. 



"pp^l53-i64. ED 263 015, 
Pesticides literally affect every jaispect of our daily 
from the'^wood used in the House, the food we eat, to the home 
.itself and to the lawns that surround the home. It can be 
effectively ^argued that pesticides have helped to- raise our 
standard of living by providing increased production of food 
ahd'timber. ^ 

This high standard of living has had its hidden price. Rachel 
Carson's Silent Spring explained the cost in terms of the 
'effect of pesticides on non-target species, including man. 

Pesticides do help control their target soecies, but'they also 
' affect other species and pass up the food-chain by^ 
bioconcentration. Since the publication of Carson's book in 
ir62, a vigorous debate has^ ensued based on the risks versus . 
the benefits of pesticides.^ Each aspect, of study used in this^ 
lesson wil T benefit by^a risk/benefit analysis. JThe prp^anci 
con aspects should be presented for .all Instances. \ 

I}i pesticide can be defined as any chemical used for killing 
Insects, weeds. ...'This can also include animals such as 
rats, coyotes.... Thjs-broad definition includes insecticides 
and herbicides (weeds). These groups can be 'further divided 
into natural (those obtained from natural sources l^-^nd man- 
made (synthetic) organic compounds. 

Natural pesticides were used prior to' the 1940's. They were 
derived mai.nly from plants (nicotine, for example) and they 
broke down quite easily in the environme^rit. Man-made organic 
compounds were produced on a massive scale after, World War II. 
They are generally cyclic hydrocarbon compounds initially 
derived from petroleum chemistry; The most widely known (and 
used today, though not in the USA) is dichlorodiphenyltri - 
chloroethane-DDT. Many other pesticides have Bpen produced 
and used widely. Including Clordane. "These chemicals are. 
generally long-lived in the environment. They decompose 
slowly. - - ^ -~ 
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A pesticide is used,, as its definition implies,- to control 
- pests. These pests incluye-alT types of "insects (flvingi' 
crawling, burrowing), weeds, animals (rats, mi ce,^ coyotes), 
and fungi. They act by various means, killing by direct or 
indirect action on the target species. They can act through 
the skin/membrane, ingestion (poisoning), roots.... 
Pesticides are usually spray'ed on^the fields by tractor-pull^^d 
sprayers, through irrigation 'systems or by ddsting from an 
aircraft. . \ . 

The application of pesticides has increased since- W.orld War II 
with the conversion of agribusiness to' large scale farms based 
on a few crops as opposed to the predecessor family farm 
having small scale farming and various crops-. 

Problems have followed, this increase in the use of pesticides. 
Insects multiply rapidly .and some speci as may have multiple 
generations in a summer. The vast numbers also guarantee a 
large amount of jgenetic. variety. Thus, when fields are 
-sprayed, many of th'e target species die,' but some are ^ 
genetically able to handle the pesticide. ' These few surviye 
-and breed, eventualily to cause a problem again. This problem 
IS usually handled the same way as before, by application of 
chemicals* The previous dosage no longer, d^es an effective 
job because the target species has been "unTnatural ly 
selected." They are mor^d resistant. This leads to an" 
increase in dosage or the use of another pesticide and the 
cycle starts oyer again'. This is an example of "forced 
evolution." ' 

Pesticides tend not tp be |ihgTe spectes.^specitic, so other 
insects/plants are killed also. This may allow a species 
formerly kept in check by natural predators, to suddenly 
multiply and become a , pest itself. Then, new pesticides or 
dosages are- needed to Icqntrol the new pest. = 

Pesticides affefct other,' species of pleftifs and animals by 
several mechanisms. The ^pesticide can jjass into the food 
chain by direct ingestion df "infested" insects or plants, or 
by absorption from groundwater or runoff in streams, ponds, 
r.ivers.... Because pest;i,cides are not easily metabolized, 
they tend to accumulate! jn the tissues (h'ocon cent rat ion or 
bioaccumulatioh). The effects of th'is can be, quick, such as 
the poisoning of buzzards\ when they eat a\coyote that has been 
controlled with compound' itisa (Sodium mondfluoroacetate) or 
Ipng-term, such as the decrease of bird populations due to the 
effects of DDT on eggs, 'causing them- to be'britt'e and break 
before proper incubatior),. \Sometimesi, feweh eggs \are laid. 
Also, pesticides can also affec;t humans. Tf\ese a^e toxicants 
that can cause immediate chemical poisoning reactions when 
taken in large doses.. ;hieir loiig-term bioconcentration 
effects are not as well; known and are currently bei\ng studied. 




•"Activity 1. Pesticide- use Around the Home - 

This activity can show students how they might come in • 
contact with pesticides j'n the home. It*^ should increase^ their 
awareness^of the potential problem* A survey should be made 
using the format suggested in the foilpwing table. ' The ^survey 
is a tool to help students understand how, to handle pesticides 
safely. .A cover letter should be> sent home expla^ining the 
purpose of the survey and/ asking the parents to help the 
students wi.th their project.. After the surveys, are completed^* 
the results can be tabulated onr the blackboard or bulletin 
board under general ^categories such as^a bug spray for 
indoors-, flea powder, rose mite dust.... Also have the class 
discuss general safety rules and^ handling. Have the students 
list these on poster board. Suggest that these could be 
posted. a.t home for ready reference. . /Include the number of the 
local Poison , Control Center. Th'is."Safe Handling"' poster ^ 
could also include the^.names of pesticides ^that the students . 
listed on their survey for their homes. Please note that we 
are not asking .or encouraging student use or handling W ' 
> pesticides in this Wesson . \ Z 
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Pesticide andi Other Labels ' j 

Because many students come into contact with pesticides 
and will probably use them later in life,, it is important that 
they know how to read. C9mpletely the label on a pesticide 
container. To assure that students can read and understand 
such labels, the following activity is recommended. 

Collect, various containers for classroom use that are 
empty and clean. If students' bring in; empty containers be 
sure they are transported and handled safely. It is., 
recommended that the, teacher deve'iop a set of slides pr ; 
transparencies made from photocopies of these labels for a 
teaching aid. A variety of labels from drain operiers to paint 
products may be-used. Ehclosed herein is a label (Figure 1). 
and questions from the Metro Toxicant Program, as developed .in 
Seattle. Use' it as an example and then develop a similar 
worksheet using labels iwat are available to you. 



Figure 1. Metro Toxicant; Program Ubel for ."Whiz lElean." 
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N«t Wt. 17 oz. (1 ib..1oz.) 
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Figure 1. Metro Toxicant P.rograin Label Written Details for 
Whiz Clean." ' ' 

USE WHIZ CLEAN ANYWHERE IN YOUR HOME 

Bleaches Out Food Stains - Cleans and Disinfects 

KITCHENS , . 

Sinks: _Wh''z Clean cleans and. whitens porcelain. 

.Cleahs stainless st^el to a sparkle. 
Countertops, Plastic Surfaces: Whiz Clean bleaches 

through food, beverage, ink stains. Wet sprinkle 
Whiz Clean, let soak for a while, then rub only as 
• needed, rinse. Do- not soak for prolonged- periods. 
Pots & Pans, Stoves,. Ceramic Cookware: Whiz Clean cuts 
grease, scours off cooked-on food. 

BATHROOMS 

Sinks, Tubs, and Showers: Whiz Clean disinfects as it 
cleans.' 

Ceramic Tile, Fixtures: Whiz Clean cleans to a sparkle. 
Toilet Bowls: Whiz Clean cleans and sanitizes. Sprinkle 

Whiz Clean liberally into bowl, scour and flush. 
Vamty Tops^ Plastic Fixtures: Special care should 

taken in cleaning these surfaces. Let Uhlz Clean 

work a minute or so with plenty of water. Rub 

gently if needed and rinse. 
FOR TOUGH JOBS: For easiest results, let Whiz Clean work 

with water a minute or so, then rub as needed and 

rinse. 

Other Uses: Whiz Clean cleans away soil and stains on 
cement floors, garbage cans, auto chrome, 
whitewall tires, out -door grills. 

ACTIVE INGREDIENTS: Trisodium Phosphate 13.50% 

Sodium Se-squl Carbonate 1.90% 

Potassium hypochlorite 0.45% 

INERT INGREDIENTS: 85.15% 

Includes Soaiurn tripolyphosphate, color, perfume,* 
quality -ontrol agents. Whiz Clean averages 31% 
phosphorus in tjie form of phosphates. 
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QUESTIONS ABOUT THE "WHIZ CLEAN" LABEL 



le What -^s the brand name of the. above product? 

2. What is the product used for? 

3. How does this product work? 

4. List. the ingredients and indicate which are the active, 
ones . 

5. Hqw should this product be epplied or used? (What are the 
directions?) 

6. What precautions shduld be taken? 

7. Add the % of each ingredient for the above list. 

8. If you had 17 ounces of th'^s product, how r»aRy ounces of 
active ingredients would you have? 

9. How much actual product is used per each application? 

10. If you Use 3/4 ounce for each application, how long would 
it be until all of the container were ^pMsed? 



11. How much area would 3/4 ounce clean? 



12. Are thpre any effects to human health or the environment 
which \(ould result from use of this product? 



13. What suggestions, if any, are given for disposal of the 
container? 



14. Do you knoi; of any alternatives to use instead of this 
product? 
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Using the following Figure 2 from the U.S. EPA which 
shows how to read a pesticide label, guide your students 
through several of the labels that you have on hand. Have 
various, students in the class read one or more, parts of 
labels. Be sure to point out to students the siK main parts 
of the pesticide label. They are: EPA registration number; 
directions for use; precautions; first aid instructions; 
storage and disposal; and classification stat6...ent. These are 
explained in di-tail in Table 1 below. Discuss the importance 
and application of each part to the total pesticide poison 
prevention program, which such standardized labeling seeks to 
promote. 

After alj labels have been scrutinized and discussed, use 
the attached portion of a U.S. Government Printing Office 
publication, "Pesticides Are Pois.ons - Read The Label," on 
pages 94 and 95 emphasize the ideas for protecting the user 
and the environment by reading and. following all 
instructions for properly handling a pesticide or other 
chemical agent. 

« 

Figure 2. How to Read a Pesticide Label. 
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Details Describing the Six Major Parts of a 
Pesticide Label as Written by the EPA 



EPA Registration Number 

Look for tnis number on every product you buy. The number 
is .your assurance, that the product has been reviewed by 
the EPA and should be safe and effective when used as 
directed on the^'^label. Older product may have a United 
States Department of Agriculture Registration Number. 

Directions for Use - ^ , 

'Before you buy any pesticide, make sure tjjie product is , 
labeled for use against the pest(s) you aTe trying to 
control; Read all label directions thoroughly before you 
open the container. Use only the amounts recommended^, at 
the time and under the conditions specified, and for the 
purpose listed. (Dor't think that tv/ice the dosage will 
do twice the job. It won't. You may^^harm yourself or 
whatever you are trying, to protect. It is also a 
violation of Federal law.) 

Precautions 

Read the .precautions carefully. The most toxic products 
will be labeled "DANGER-POISON." The word "WARNING^ on 
the label means the product is less toxic, but extreme 
care must be exercised in its use. The word "CAUTION"- 
will appear on those products which are least harmful when 
used as directed. Pay particular attention to warnings 
about keeping children and pets out of treated areas and 
about special clothing that? should be worn when using 
certain chemicals. 

Firs.t Aid Instructions 

Know what to do if someone is accidentally poisoned by a 
pesticide. Check the label for "Statement of Practical 
Treatment." This Information will give instructions for 
immediate action. Then, ALWAYS call or get to a doctor or 
hospital right away. P sure to take the pesticide label 
with you. Write the nume of your doctor or local poison 
control center here and keep it handy. 

^ Number of Local Poison Control Center 
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5. Storage and Disposal . 

Read and follow all directions for storage and disposal of 
pesticide products caref.ully. Keep, all pesticides out pf 
the reach of children, preferably under lock and key. 

6. Classification Statement 

Pesticide products are classified for either "general" or 
"restricted" use. Restricted use pesticides are highly 
toxic or require special knowledge or equipment for 
application and, therefors, will generally, not be 
available for sale to the homeowner. . LooR for the 
statement "General Classification" on th^ label at the 
beginning of the directions for use to ensure' that the^ 
pesticide is clas^sified for use by the general.' public^ - 
Remember: By reading and following all label direction.' ' 
and warnings before you buy or use any pesticide, you 
protect yourself, your family and the environment from 
serious accidents. 
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ACTIVITY 2: Supvival of the Fittest 

V [ 

This ':lass activity could Ij explained as a ga^.e of 
chance* When pesticides are used, some insects are able to 
survive by having genetic "immunity," whjch is then passed on 
to their offspring* , , ; 

Have students stand at the front of a class as insects* 
{nforni them that they will recej.ve 10 mg of pestictde^per kg 
of body weight. Let them dr^w cards oiit of a paper bag. AIT 
but f-^ve of the cards say, "You have been sprayed and are 
termi. ited. Please sit down." The other five cards can read, 
"Congratulations! You survived the spraying." Have students 
calculate the percent survival (thosa living divided by the , 
tOcaT number in class, then multiply. by 100%).. 

Have those students sitting down come forward again, and ' 
expl.n'n^that five individuals reproduced, and they are the new 
colony. They are munching on the crops again, a;nd they Will 
be sprayed agaiji with the same concentration. Have them draw 
from the bag again. This time place ten survival cards 1n the 
bag. Again have them calculate percent survival. . . 

This activity can then be expanded^ by .announcing that 
because of :^the -increased survival, a larger concentration wiji*. 
be sprayed (20 mg/kg body weight). Repeat the jabove sets of 
i^iye and again with 10 survivors. If^ a^ny " student" s\irvives 
all sprayings-,, see if the class can calculate the amount of . 
pesticide he/she has received. This could b^) done fqr'ari 
average -student weight of the entire ctlass such as 70 kg. 

Discuss the options of the farmer arid ask- how the 
students would handle this problem if they were a farmer. 
This could include leading "quest ions about costs, risks, 
benefits, alternative means of control.... 

.... . > , 

Bioconcentration 

As pesticides are passed Up the'food chain, their 
concentration in the higher consumers tends to increase. This 
activity needs to be preceded, by an explanation of the food 
chain or food web. A bulletin board may prove useful as a 
teaching aid or transparencies of various food chains /webs can 
be used. 



Have the students withdraw labels on 3 x 5 cards out of a 
large grodery baa. The labels should be a^ fo!Ilows:^ two 
cards, human; four cards,^ big fish; eight .cards, fish; and the 
remainder^, Insect. Extra ii^sect ccirds may be required' for 
meaningful amounts of ^pesticides to be parsed up the food* ^ 
chain.. Have the students, hold: up th6it^ animal label. Divide 
the classpucim with an imaginary Vine-, and explain that the 
fish are .0 stay in' the "water*" Tell the insects that they 
have: been spreyed and hand thj^m a card that reads, \ * 

"Pestici<^e." They are to' "fly" to, the "water," where t^py are 
"eat3ii" by the big fish. litis is done, by the insects giving 
thfi big fisji their label/carU. The-big fish are then "caught" 
and "^ateh^' by the humans who collect all of the pesticide, 
cards. Ihforr.i the "fish** and "humans" ithat. if they receive 
more than 10 pesticide icards they are to -"die:," and 
^withdpsw from the. ch^in. The^numb^elp of pesticide cards 
received resultinVin death. may be varied dependiYig on the ^ 
number of students involved. 

Ask them, to. develop an explanation of bioconcentrat-ion 
based on this activity.'' 

ADDITIOfWL ^ ^ \. 

ACTIVITIES: A collection of nevyi articles>elatecl to ^pesticides can 

be^initiated. the artitrles should^be properly annotated and--^ 
grouped according ta^tVpe of pesticide., ' > 

Select onl of the7j)esticides found in the home survey =ancl^ 
have dne of the studentis research the specifics on it. This ' 
could include target^ pest, route of action, how it wa^ 
produced, how it is applied, who are tne major consumers, and ^ 
how effective it is* 

Have a speaker from the State University Extension: 
Service discuss the pros and cons of pestijcide use from a 
' farmer's point of view. ^ 

Read and report on a book such as, Silent, oprjng . 

Report oh various natural pest xdntrol methods such as 
scew worm sterilization via radiation^ natural predators, use 
of preying mantids and lady bug beetles. 
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Activity 9 



PURPOSE: 

LEVEL: 
SUBJECTS: 
^:0'NCEPT: 
REFERENCE: 



OBJECTIVES: 



BACKGROUND: 



READ THE LABEL 

To simulate lethal dermal toxicity and investigate the use, 

disposal and hazards of pesticides. 

10-12 . 

Science 

The lethal dose rating indicates the- toxicity of a pesticide. 
TVArA Wofld'of Resources , Tennessee Vail gy Authority" and 
Western Kentucky University, Bowling Green, KY, November, 
1986. 

Students will be able to (IJ classify pesticide containers- by 
type and contents., (2) identify , the, toxicity of a.^pesticide by 
the container label, (3) determine the lethal dose of various 
pesticides by using, the "letRal dose ra.t-ing, and (4) .ciescribe ^ 
the toxicity of a pes'fici'de as expressed by the- Vethal dose 
rating. • ■ ■ ■ 

The. term "pesticide" incllides herbicides (weed. killers), 
insecticides, (insect killers), fungicides (fungi killers), 
rodenticides (rodpnt killers) , nematicides (nematode killers), 
and molluscicides (killers of such things as slugs and , 
sn.aTls),. If label instructions are NOT followed, many 
pesticides could become homicides (people killers),^ ^ ' 

■ Each year, the use of pesticides in^tlie United States, 
primarily in agriculture (but also found in lawn and garden, 
use), totals over one- billion pounds .of_.active ingredients... 
If a pesticide has "10 percent active ingredients,"" ?0 percent 
of the net weight of the container is inert stabilizing matter 
(filler). . ■ ' . 

A lethal dose (LD) is defined as the calculated amount of a 
substance that will kill a given percentage of test animals 
exposed by any route other than inhalation. For example-, the 
LD-50 for a pesticide is the amount of .that pesticide that 
kills 50 percent of the test apimals. The LD rating is 
expressed in milligrams f'"' the pesticide per kilogram of body 
weight (.animal -or .human). An LD-50 rating of 100 would mean 
thkt 100 milligrams of pesticide per kilogram of body weight 
would kil'l 50 percent of the test animals exposed to that 
dosage. 

A toxic chemicarmay. ent&r the system through one or more , 
exposure routes: ingestion (eating), inhalation (breathing), 
or deimal (skin), contact. 
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ACTIVITY 1: ^Pesticides can enter the body through the skin. 

A. (Alternative ;'A'|) Simulating body contact with a lethal 
lethal dose of liquid pesticide, 

1. ; Group the class into- pairs and. give each pair a copy 

of the student sheet "LIQUID PfSTIClDES." Have. , 
students, working in pairs, measure out 32 drops of 
I liquid from a container labeled "Substance A" (water) 
and 31 drops from, a container labeled "Substance B" 
(rubbing alcohol) into a tumbler. Then add one drop- 
of "Substance C" (food coloring). Stir thoroughlyi 

2. Divide the Uquid. evenly into two small, clear 
containers. Have students write' a brief, statement > " 
descr-ibing the odor, color, and other characteristics 
of the mixture. », • , 

3. Have one partner cup bis/her hands, whiTe the other 
pours the liquid^ from one container* into the. cupped 
hands. After the liquid is poured into the cupped 
hands, the student quickly rubs the liquid' over 
his/her hands and wrists to spread the liquid. 

4. Hples are reversed", and the, other student repeats the 
proceduce. ' , - ' 

5. Let students tJjink about and record the percentage of ' 
.surface area of their handstand wrist? that is wet - 
after spreading the liquid., Have students close their 
eyes and determine whether or not they can feel the 
skin area that is covered. If students now' have new 
inrongation, have them add it to the^ist of 
characteristics they have written about the mixture. 

6. Discussion: The purpose of this discussion is to help 
students gain a visual point of reference for 
determining lethal dermal toxicity. 

a. If a TethaT-dose of this' mixtur'e i^s 32 drops, what 
would haoperi" to you?' If this mixture is a 
pesticiae*. what should you do? - (Hint": Flushing 
with water can dilute the pesticide below the 
tolerance level. )^ 

b. In preparing a solution of water and any pesticide^ 
■with an ,LD of 32, what should you do to avoid 

, having your sk^n come into contact with*the 
• , solution? (Cover the skin.)> 

c. About how me,iy drops of a liquid will stay on your 
, hands and wrists? 
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B. (ALTERNATIVE "B") Simulating body contact with a lethal 
, dose of solid pesticide. ' . 

1. Prei:iare a mock-up package of pesticide by using flour 
aha a box with, a, mock pestici.de label. 

2. Ask students to de-vise a procedure that wil l .enable 
ther.i to determine how much powder (mock pesticide.) ' 
will cling to thein dry hands. (Hint: lUse a plastic 
lined box^which has bee'.n previously weighed and weigh - 
again after all-class- members have dipped their hands, 
into the powder.) . 

3. Give students a copy of the student sheet "SOLID 
pesticides'" attached,' to be completed. 

4. Ha.ve students take-turns "dipping their hands, into >the 
mock pesticide, then washing i,t off . Have- students 
weigh and record the weight loss of the .powder. 

5. Discuss, the procedure; for determining lethaT dose and 
outline it on the chalkboard. .Hftve each student write 
the procedure."^ ' 

6. Assume the mock pesticide had. an LD-50 rating of 
9mg/kg. AsIR t^e students to repoht whether or not 
tiiey had" enough:mock pesticide on their hands,tp>e ^ 
"poisoned." .Record on the chalkboard. the number of. 

~ students who did arid discuss, the meaning of. the 
results. Consider also the potential for body 
damage as well as death. , ■ * ■ 

7. Give each student a copy of the student sheet "LD-50 
OF SOME COMMON CHEMICALS." List on the chalkboard the 
names of the pesticides, students identifyon their 
data sheets as having sufficient "poisoning power" to 
have poisoned them if the powder on their hands had , 
been that chemical. 

'8. Discuss with the students why every pesticide that is.- 
listed, on the Acute Dermal LD-50 chart would not 
poison them. If the same amount of powder were on 
their hands. 

9. Ask the students for some of the. reasons they think 
the Lb-50 rating -for "oral" is so much lower than for 
"dermal," (the lower the rating, the smaller amount 
of the substance needed to produce a fatal dose... If 
taken orally, much more of the p^esticide enters the 
, system over a short period of time.) 

10. Discuss some of the .appropriate ways pesticide users 
can protect themselves from, poisoning when handling 
pesticides. .(Cover skin, wear mask, <wash^thoroughly.) 
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ACTIVITY 2: Information about tox^c materials can, be applied to our 
every-day lives. " • - . ' : , • 

A. Give students the list of cbmnion. farm chemicals on the' 
student sheet . '-10-50 OF SOME COMMON CHEMICALS," and the 

nnn'^^Sll.^"® student sheet "PESTICIDES: tOXICITY CLASSES 
AND LETHAL DOSES." ' , ' - 

1. A^k students to examine the list of chemicals for- 
substances they recognize. List these on the 
chalkboard together* with their Oral and Darmal -40-50 
ratings. - 

. 2^ Psing the listing of toxicity classed, ask students to 
determine to which toxicity class each listed item 
. belongs. r . _ _ 

3. Have students identify two 'common farm chemicals for - 
each of the following categories: Extremely Toxic, 
Highly Toxic, Moderately Toxic, , and Slightly Toxic. 
Have- students Write the classification after each 
name. - - . 

4. Certain "signal" words, which identify toxic 
classification, are found on containers. Have 
students add the signal words that would be assigned 
to the list of common-^'chemicals they have placed in 
the toxic categories. , , , ; ' 

B. Students are to identify one chemical that they have at 
home from the list of com'moii chemicals. . 

1. Ask each student to prepare a written. descHption of 
a cf>,ntainer for that chemical . 

2. Write the signal words on individual pieces of paper. 
Place the single words on tables about the room. When 
students turn in their reports, have them place the 
reports on the tables with the appropriate signal 
words for the' pesticides. ^ ' ' . . * - 

3. Count the papers tn each category to determine the 
distribution of the cheinicars being reported. 

a. Record the distribution on the chalkboard. 

b. Ask -students to discuss, what they think is the - 
reason for the resulting distribution. (Fdr 
example, fewer Danger-Poison; because....) 

4. Select several reports from each pile and list the 
chemical, signal word, and LD-50- rating for each on 
the, chalkboard. Have students use the table on ■ 

. "PESTICIDES: TOXlCltY CLASSES AND LETHAL DOSES" to 
identify the -lethal dose^for a few of the chemicals. 
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^ 5. With students working in pairs, have them .prepare a . 
classification table from the list of common chemicals 
on "LD-50 OF SOME COMMON CHEMICALS." Place each 
chemlcat T.nto the appropriate "signal. Word" • 
classification according to its oral LD-50 rating* • 

Extension < 

Have students simiil^te contact with the form (solid or liquid) 
of pesticide that was nc\ selected for the first activity. 

Evaluation 

1. List the classific?tions of pesticide containers and their 
contents. 

2. List some "signal words" and define the meaning of each. 
.3. What does "lethal dos6" mean?- 

4. Ex--^lain LD-50 rating.' 

5. Wh^- precautions can be taken so, that pesticides are used 
safely without harm to the envirojnment? 
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LIQUID PESTICIDES 



1. Measure out 32 drops of 

Substance A and put them into 
a tumbler. 



2. Add 31 drops of Substance B, 

3. Add 1 drop of Substance C. 

4. Stir thoroughly* 



5. Describe the liquid in terms of: 
odor 



color^ 
other"" 



-6. Divide liquid evenly into 2 
containers. 



7. One pjartner (X) pours contents of 
container I into cupped hands of 
partner (Y). Partner Y quickly 
spreads the liquid over hands and 
wrists. 



8. Partner Y pours contents of • 

Container II into cupped hands of 
Partner X. Partner X quickly 
spreads the liquid o^f hands and 
wrists. 
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9. Close your eyes. Can you feel the liquid? 

10. Over what percentage of your hands and wrists can you feel the liquid 
with your eyes closed? 

Partner X 



Partner Y 



11. Add- to No. 5- any new infonnation you now have about the liquid. 
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SOLID PESTICIDES 



1. Initial weight of "mock pesticide" package . ^g. 

2. Final weight of "mock pesticide" package -9' 

Total weight of "mock pesticide" carried away ^ ^g. 

3. Number of students participating in experiment . • 

; 4. The average weight of "mock pesticide" on- your hands is the total 
weight carried away divided by number of students. ' 

= = mg 

weight # students 

To convert grams to millij. us (mg)y multiply by 1000. 
(lOOOmg are equivalent to one gram.) 

5. liy weight is lbs. . ^2.2 pounds equals 1 kilogram.) 

l bs. ■ " 2.2 lbs. \= kg 

(weight) " "IM) (weight) 

6. NOTE: Lethal Dose is expressed in mg of pesticide per kg of body 
weight. 

7. How many mg of the "mock pesticide" per kg of your weight did you have 
on your hands? (See 4. and 5.) 

mg kg = m g/kg 

Twt. from No. 4) (your weight) 

8. Check the chart of "LD-50 OF SOME COMMON CHEMICALS" (Dermal ) for the 
list of some pesticides. Did you have enough "mock pesticide" on your 
skin to be poisoned by any of the pesticides listed? If so, list them. 



9. Assume that only 10 percent of the 
ingredients. How does this change 
(Hint: In this case, only 1/10 of 
substance.) 



"mock pesticide" contained active 
the answer and your list for No. 8? 
the powder's weight is a poisonous 



- — tw 

105 



■ student Sheet 
LD-50 OF SOI'lE .COMMON PESTICIDES 



HERBICIDES 
alachlor (Lasso)*" 
atrazine , 
benefin (Balan)* 
bentazon (Bafeagran)* 
butyl ate (Sutan) * 
chlorpropham'(furloe)* 
cyanazlne (Bla^lex)* 
EPTC (Eradicane Extra) 
glyphosate (Rouh^lup)* 
isopropali'n (Paarlin)* 
. linuron (Lorox)* 
' metolachlor (Dual )* 
oryzalin (Surf Ian)* 
pendimethalih (Prowl)* 
trifluralin (Treflan)* 
2,4-D 

2,4-DB (Butyrac)* 

INSECTICIDES 
aldriri 

azinphosmethye (Guthion)* 
carbaryl (Sevinj* 
chlordane (Belt)* 
cythioate (Proban)* 
DDT 

diazinon.j(Spectracide)* 

di el drin 

endrin 

malathion 

naphalene 

paradichlorobenzene (PDB) 
pa rath ion 
phqrate (Thimet)* 
rotenone 

trichloronate (Agnitox)* 



ORAL 

im 

• 1869 
10,000 
3030 
4000 
3800 
182 
^1367 
4900 
5000 
-1500 
2780 
10,000 
1250 
3700 
375 
375 



39 
11 
500 
335 
160 
113 
76 
46 
7-. 5 
1000 
2400 
500 
3.6 
1.2 
50 

37.5 



DERMAL 
+ 
+ 



+ 
+ 



(rabbits) 



98 
250 
4000 
690 
2500 
2610 
455 



15 
>4444 
>25b0 

(rabbits) >2000 
6.8 
2.5 

(rabbits) 940 
341 



FUNGICIOES. NEHATICIDES. OTHER PESTICIDES 
aspirin (tor comparison) 75D 
bondeaux (copper sulfate) — 
captan 9000 
Paris Green lOO 
pentachlorophenol (PCP, Penta)* 50 
rotenone 132 
strychnine (for comparison) 1-30 
sulfur (wettable) 

warfarin 53 



>24CiO 
** 

943 
*** 

**** 
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+ May cause eye and skiri irritation 

* To simplify information on this list, trade names of some products 
are used. No endorsement is in? ended, nor is criticism implied of 
similar products not named. 

** Liquid, is irritating to skin as well as being absorbed through it. 
Dust is irritating to the nose and eyes. 

*** Nontoxic dermally. Oral threshold limit value is 0.X5 ppm. 

**** A single largfe oral dose is about as toxic as a single tmall dose. 
On i multiple dose^asl^ , LD-100 is. 0.2mg/kg/day for 5 days.' 
Nontoxic dermally. 



121 

107 



student Sheet 



PESTICIDES; TOXICITY CLASSES AND. LETHAL DOSES 



Toxicicy Class Lb-50 
(SIGNAL WORD) Rating 



Approximate 
Lethal Dose 
for Average 
Adult Size * 



Toxi ci ty 



Extremely Toxic 1 or 
(DANGER) less 



Highly Toxic ** l to 
(DANGER) 50 



a taste, 
a grain 



a pinch to 
1 teaspoon 



May cause 
deatli. 
SEE A 
PHYSICIAN. 



Moderately Toxic 50 to 
(WARNING) 500 



1 teaspoon to 

2 tablespoons 



Serious illness 
may result. SEE 
A PHYSICIAN, if 
symptoms per, ist. 



Slightly Toxic 500 to 

(CAUTION) 5,000 



1 pint to 
1 quart 



May cau.se illness, 
SEE A PHYSICIAN, 
if symptoms 
persist. 



Practical ly 
(NONE) 



5,000 
15,000 



1 pint to 
1 quart 



Relatively 

Harmless 

(NOf€) 



15,000+ 



Greater than 
one quart 



** 



Of the pure, undiluted compound. 

Any compound having the signal words DANGER-POISON must also have 
*fm?r , crossbones symbol on the package label. 
NOTE: 1 kilogram (kg) = 2.2 pounds (lb) 



1000 



n'Mfgram (mg) = 1 gram-.(gm) 



' — x'^'jy / * will • I 

28.3 grams (gm) = 1 ounce (oz) 



ERIC 



108 



APPLYING PESTICIDES 



1. Read the label before you buy a pesticide! 

2. Read the label before you mix or apply a pesticide! 

3. Read the label before you store or dispose of a pesticide! 

4. Follow instructions carefully! 



INFORMATION 
ON U\BELS 



EXAMPLE 



I 



ess OASSnCATION.- 



MANO NAME- 



COMMON NAME 

CKEMtCAL NAME- 
K)«MULATK)N — 



MGnEDlENTS- 



SIGHALWOBO 



STATEMENT OF 

WACTICAL TREATMENT 
AND ANTIDOTE 



0«ECT10NSfOR USE' 



MSTMCtmjit rnnoof. iv iMi Mi»|0 

antf appiictMon cMy fey cwMM aMfcato^ 
ptfton««ftd#rih»iftf*rfCti^^tivWon. 




GRATOL 



TRIPHCNO 



WETT'JLSraWOER 

GRATOL (Triphtno) If* 

INERT -Jfi 

TOTAL 100% 
TNKpfOduclcfimrwWOfitoC 




REENTRY STATEMENT- 



fRICAUTIONARY STATEMENT- 



ST(>RAGE AND OISPOSAL*- 



NAME AND ADDRESS 
Of MANUFACTURER 



C:^ REGISTRATION NUMBER- 
ETA ESTASUSKMENT NUMBER « 



Wrr CONTENTS- 



•DANGER 
POISON 



^ ICfETOUTOFRfACKOrOfitOMM 



WRfCnONS FOR U«t: « avWieioo 01 
•^tral l*w to UM this product ki ft minAtr kicoA- 
- MiftMwithMttftbftlir y 

Fof conliol o! )ov«bvQii flnt^ tn^ Mf)tf 
mlxa09m«pftrW«rolw»UKor1U.ptrquvlof 

waltr. 



. 00 NOT REEMTM ARIA WHERE HAS 
* HIN AWJCO fOfi TWO WEEKS. 



HAZARDS TO HUMANS 
ENVIRONMENTAL HAZARDS 
PHYSICAL OR CHEMICAL HAZAROS 



STORE »«AORY.WfaVtHTM.ATfOnA^ 



tiHTN CHEMICAL CO. . 
1002 Convrwn H«m« Strati 
Qwntfown. SUtft 10234 

-•EPAR£aN0.2104»IO-8 
^ERA6ST.NO.2C0-«RS 



►1.8 kgs. (4lbs.) 



I 
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V. HOW SHOULD YOU DISPOSE OF HOUSEHOLD HAZARDOUS WASTES? 
A. Introduction 



There are several options for disposing of household wastes. 
Procedures include home composting, recycling^ sale cf items no longer ' 
desired, delivery to a hazardojjs waste site, delivery to a community 
composting ^ite, placing the material in the usual trash col lection, 
pouring the material down the house drain, pouring material down, city 
drains (outside) and pouring the material on the ground, and burying the 
material. . . ^ \ 

Household hazardous wastes* are materials to be^ discarded (including 
solids, liquids, sludges, and gases) that are toxic, reactive, corrosive,, 
or ignitable. Hazardous wastes that are improperly disposed can pose 
dangers to human health and can also damage the environment. 

Proper management to reduce the risks of hazardous wastes requires a 
variety of approaches including waste minimization, waste treatment, and 
disposal. 

This section contains suggestions for disposal of materials and^ 
activities to involve students in learning and action. 

' i 

A few precautions. If you live in an area with air pollution 
problems, do not evaporate materials outside; take to a waste collection 
site. If you have a septic tank, obtain a manual with instructions on what 
to place down the drain; many chemicals wilTkill the organisms that make a 
septic tank operate. If you do not have a local waste collection si.te, 
contact your state .fPA or county -health department for information on 
alternatives. 

If your comniunity has a collection program or collection sites, you 
should follow their instructions. Jf you do not have such a service, 
follow the disposal instructions on the container if it' is a recent 
purchase. If you do not have community instructions or good container 
instructions, then you may want to refer to the suggestions below in Table 
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^Table 5-1 - 

HOUSEHOLD HAZARDOUS MATERIALS 
SUriGESTED DISPOSAL PROCEDURES 



ITEM DISPOSAL SUGGESTIONS 



•I. AUTOMOTIVE. PRODUCTS 



Antifreeze 




unecK witn your tocai .poiiuLiori yoiiciui - 
office to determine- if it is 'legal to. pour 
down the drain. If yes, small amounts of 

aHL 111 cc^c \,i yaiiuii ui icop/ itiajr iro^cii 

to your local wastewater treatment plant or 
else diluted thoToughi;y and washed down- 
your ura-i n • it >you \ i ve in une cuun ury , ^ 
^ pour diluted, antifreeze out along a fence 
row away fr!om any we"' s and animals. 


LgP Batten es 




unecK your terepnone ppoN-vyci luw pa^cb/ 
for stores that^sell batteries and take 
used batteries in exchange.. They wilj ^ 
, either take the battery .on inform you' of. 

aviai1aK1a Hicnncal ci + Ac Rp'raPpfiiV in 
a Va 1 1 du 1 c u 1 opUdd i o i ^co • uxz i ci u i i ii 

transporting the battery,-. The fluid is. 
acidic and can cause serious bujns and 
damage to your eyes; 


Auto Waxes and 
Pqlishes 




Use up according to label and instructions; 
giye .away;*take to hazardous waste^ 
collection ^^1te. 


Auto degreasers 




Use up according to label and instructions; 
give av/ay; take to hazardous W9ste ^ 
collection site. 


Engine, Radiator 
Flush, Cleaner 




Use ;up according to label and instructions; 
give away;, take to hazardous waste, 
collection site. 


Motor Oil 




Motor oil should be recycled. Check with a 
locaT servipe station or the state EPA. 
Plastic gallon, jugs are useful containers 
/for , holding old oil for recycling. 
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Table 5-1 (Continued) 

ITEM DISPOSAL SUGGESTIONS 

1. Ain:dMOTIVE ^PRODUCTS (Continued) " ' / > 

Rust Preventers, ' - Use up according to label and InstructionsT 

Removers give away; take to hazardous waste 
^ collection slte^. _ . 

Gasoline ' ea$onn<^- :is one of the most hazardous . 

'substances found aroijnd the homo because it. 
is poisonpu3 and flammable. Try to find. a 
way to lise iip leftover, uncontaminated 
gasoline. If you don't have a l^iwnmower, 
:snowb1ower,.or car that needs a littlp gas, 
try to find a neighbor who can use it." ; 
If the gasoline is old, contatt your > 
service sta^.ior , Some service stations 
will dispose of old gasoline pr provide a 

place to take it. ^ ^ ' 

2. PESTICIDES AND YARD ^MAINTENANCE ( - 

Herbicides Try to use up what you have, avpiding 

disppsal whenever possible. Small amounts 
can- be poured along a fence row away from 
wells and animails. Contact" your state EPA 
^ ^ . office or local publick^h^Uh office for 

procedures to ,use to di^spose; of large' 

■ quantities of herbicide-. ' 

Pesticides Never dump .leftover pesticides into soil^or 

down drains, sewers, ^qr septic tank 
systems. Also, never reuse pesticide 
containers. You should rinse an empty 
container, spray the rinse water on crops 
or your yard, then throw the container out 
with other garbage. 

For containers containing pesticides, check 
with your state EPA or local health 
authority to determine if^ they are useable. 
If they are not. Inform them of the anwunt 
of material and ask for procedures. 
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Table 5-1 .(.Continued) 



ITEM 



DISPOSAL SUGGESTIONS 



4. HOUSEHOLD CLEANERS 
Bleach '■ ~ 



Disinfectants 



urain Cleaners. 



Detergent Cleaners 



Bleach can be. diluted and flushed down 
your -drain. Never-raix bleach with ammonia. 
Toxic fumes can be produced ana these fumes 

can be'fatal. . ' " . ' ' ■ 

Disinfectants can be diluted and flushed 
down the drain. Disinfectants may contain 
strong -chemicals', so.be careful wheh^ 
disposing of them to avoid skin contact arid 

splashing.- . j.. . 

Alkali nes (drain openersj (nay 'burn the ^ 
skin. Hie best way to get riii of alkalines 
is^to dilute them THOROUGHLY. and wash them 
down the drain with rurinihg water. Be sure 
to run Additional water down.th? drain to 
further- dilute the materials^ 
Ui lute and flush down the drain. 



rioor Cleanens/Wax, Wood 
Cleaners, Polishes, Oven 
Cleaners 



iii'lver Cleaner/Polish 



Spot Removers 



Toilet Bowl Cleaner 
Window Cleaner 



Run 



addit'ivonal water to. dilute the material . 
Small amounts of. cleaners and polishes 
(rug, floor, and oven cleaners; furniture 
polish) can be disposed of in thegarbage. 
It'is best to open the container, place it 
outside ^'n a safe.pJace to let the liquids 
evaporate, and then dispose of the'' 
container with the solid material-. 
use or give away; take to a hazardous 

waste collection site. 

Use up according to. Instructions; let ^ 
container air out (outside) apd dispose in 
larbage. 



down 



Jse or give away; dilute and flush 

the drain. . 

Use or give away; check ingredients. I? 
they are not very toxic, dilute and flush 
do^n the drain. Run additional water. If 



solids or pastes, most can 
trash. 



be placed in the 



-i 4^ \u 
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Table 5-1 (Continued) 



ITEM 



DISPOSAL SUGGESTIONS 



5. COSMETICS 



Use up; allow contents to dry outside; when 
Tiquid contents have evaporated, place in 
garbage^ . 



Fingernail Polish/Remover 



6. :PET MAINTENANCE 



Flea Powders, Sprays, 
Shampoos 



Use or give away; take powders and sprays 
to a hazardous waste collection site. 
Shampoos can.be flushed down the drain. 



7. OTHER 



Batteries: Mercury Button 



Medicines: Unneeded or 
Exp;i re(^ 



Use or give away;, take -to a hazardous 

waste collection site. . ^ 

Small amounts ca.i be flushed down the " 
drain .with extra water;" take to a hazardous 

waste col lection site. \ 

Use up in'a seldom'used room; store In a 
heavy bag for household hazardous, waste 

collection. > 

Cans placed in the trash should be empty. 
Do not place an aerosol can, even when 

empty, in a trash compactor. 

"Return these to a hazardous waste 
collection site (if ^ they will ^accept them) 
or to the manufacturer or seller of , the , 
item. Most contain radioactive material. 
Do not burn in a fine place or toss/in the 
trash." Material should be taken to a 
hazardous waste collection site. 



Mothball! 



Aerosol Containers 



Smoke Detectors (Broken) 



Wood (Treated with 
Preservatives) 



Asbestos 



Do not attempt to remove asbestos installed 
in the house yourself c Contact a 
professional removal company for removal * 
Items such as ironing board covers, stove 
mats, and other Items, containing asbestos 
can be put "^n garbage bags and placed in 
the trash. 
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^ Table 5-1 (Continued) 



ITEM 



DISPOSAL SUGGESTIONS 



7. OTHER (Continued) 
Ammunition, Powder 



Gas Cylinders 



Photographic Chemicals 



Artists Paints 



Contact your local' police or county sheriff 
for* assistance iR disposal.' Do not put in 
trash, htost . hazardous waste colTectiori , 
programs will not .take explosives or 

dmmuhition. . 

Butane, propane, or other pressurized gas 
cycTinders should not be disposed of with 
other trash because of the serious 
explosion hazard^. ^ Contract yoi^r local 
garbage collector regarding disposal. 
Tanks for camp ,stove> can :be extremely 
dangerous if your t,arbage is incinerated. 
Small, tanks may not be detected, and can 
cause explosions in the incineration 
process., ^ 
If you regularly develop a large number of 
color iphPtographs or black and white 
prints, check: with /our state EPA office.' 
Containers contain/ng most pigments can be 
opened, allowed to solidify and put in the 
trash. Containers cont^aining the following 
pigments should i)e;delivered to a, hazardous 
waste collection site: ^ . 
antimony white; barium yellow; burnt 
umber; cadmium pigments; chrome pigments; 
cobalt vio:let (cobalt arsenate); emerald 
green or Paris green; flake white, mixed 
white, or lead white; lemon yellow? 
manganese blue and violet; moTybdate 
orange; Naples yellow; thalq blues and 
groens; raw umber; Scheele's" green;- 
strontium yelT'^w; vermilion; and zinc 
yellow. 
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Some general guidelines for disposal include' the ^following: 

1. Wear gloves and protective clothing to prevent skin contact with 
potentially hazardous materials. 

2. Always read the label on items you want to dispose. 

3. Dispose of materia'ls in original containers when possible. Do not 
transfer to different containers unless necessary. 

4. Handle the- material carefully. ' ' 

5.. Keep hazardous materials out of reach of pets and children when 
' disposing of then. ' * 

6. Dilute* arr^ liquid you are washing down a drain. 

7. When disposing of liquids, pu^ tha. original ^,ontainer within a 
second container^ 

When disposing of materials, do not do tue following: 

1. Breathe fumes from materials. 

2. Bury or burn containers or leftover substances. 

3. Mix wastes together. 

4. Dispose of large quantities of any substance in a septic system. 
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B. Activities Related to Disposal of Householcl"^Hazard6us Wastes 

Activity 1 - How Do We Dispose of Our Waste? 
Artivity 2 - Household Toxic Substances 
Activity 3 - Disposal Systems 

Activity 4 - How Are Household Hazardous Wastes Disposed Of? 
Activity 5 - Where Will ,It Go After It Goes Down th,e Drain?. 
Activity 6 - Where Will It Go After It Goes in the Trash? 
Activity 7 - Exploring How Toxic Waste is Treated in the Community 
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Activity 1 



HOW DO WE DISPOSE OF OUR WASTES? 



PURPOSE: 

LEVEL: 

SUBJECT: 

CONCEPT: 

REFERENCE: 



BACKGROUND 
DISCUSSION: 



ACTIVITY: 



To become acquainted with the types of pollution that are 

caused by the disposal of solid wastes. 

7-12 

Science 

Pollutants and contaminants are produced by natural and man- 
made processes. 

Adapted from United States Environmental Protection Agency. 
Let's.Recyclel , Washington, DC: EPA, 1980, p. 19. 
ED 188 919. 

Q- What is meant by "throwing something away"? 
Q- Where is away? 

Q- How are waste products disposed of in our society? 

(Dumping, litteiMng, burning, burying, recycling)- 
Q-'Hpw does our town dispose of its residential waste? 

This activity should take place in a room or laboratory with 
the proper equipment such as goggles, bunsen burner, tongs, 
and a fume hood. Give instructions on how to handle and burn 
materials. 

Proper ventilation and safety is stresse d, especially for 
plastics. ^ 

Break the class into teams. Give each team 5 to 10 , 
materials to burn. Prepare a data sheet or a chart for notiny**' 
the injtial weight and residue weight of each it^^ bur'ned, 
and the color of flame and smofce, and odqrs produced. 

Burn a variety of household waste including food, metal, 
plastic, paper, etc."" . . .. 

Q- What are the components of the smoke? Could they be 
harmful? 

Q- Could t!ie smoke be filtered or cleaned to render it 

harmless to our environment? 
Q- What are the advantages of burning our waste? (redurtion 

in volume, ^breakdown of some dangerous chemicals, etc.) , 

Could the heat generated be produrtively used? 
Q- Does your community burn any of its waste? Ddes it use 

effective antipollution control equipment? 
Q- What are the advantages and disadvantages of burning 

compared to other disposal methods? 
Q- What are problems associated with burning wastes that 

contain hazardous materials? 
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Activity 2 



HOUSEHOLD TOXIC SUBSTANCES 



PURPOSE: 



LEVEL: 

SUBJECT: 

CONCEPT: 



REFERENCE: 



ACTIVITY: 



To develop an understanJing that unsafe disposal of household 
^oxic substances may have harm'ful effects on health and on the 
environment. 
4-6 

Science , Health 

Safe waste disposal, including reduction of the harmful and 
cumulative effects of various substances and forms of energy, 
is important if the well-being of humans and their environment 
is to be ^preserved. 

Adapted from Purin, Gina, editor. Toxics in Hy-^Home? You 
Bet! Curriculum on Household Toxics for Grad e! 4-"5T 
Sacramento, CA: Golden Empire Health Planning n t e r > 
1984, pp. 27-43. ED 266 949. 

1. Pass out^"Routes to the Environment I and 11" to each 
to each student. Introduce the various methods of 
household toxic disposal: 

a. Dumping toxics in the trash. 

b. Washing toxics down the drain. 

c. Throwing toxics on the land.^ 

d. Incinerating toxics. 

e. Recycling waste motor oil. (Not available in all 
conwunities nationally.) 

To facilitate discussion, pass out a copy of handout 3. 
Discuss the various options given. 

2. Using the handouts have each student visually trace ea^^th 
method of disposal. Each student may trace these methods 
with colored pencils/crayons to color code each disposal 
route. 

3. As these routes are being established visually, have the 
students pay attention to where products go after leaving 
the house. For example, when sofu^thing is thrown dc a 
sink drain (handout 1), it goes to a septic tank or 
treatment plant and then into a waterway. Discuss the 
possible damaging effects each method can have on the 
environment or health. The following are examples: 

a. Tr^sh goes to landfills/dumps. Refuse workers have 
been injured when collecting trash containing toxic 
chemicals. Workers at the landfill can also be 
injured. 



m 

ERIC 



b. Substances dumped in household toilets or drains 
(e^g«, sinks a^id tubs) go directly into the sewers or 
septic tanks* The sewer systa's may lead to rivers 
or^ sewage treatment plants. The sewage treatment 
plants, as well as septic tanks, are not designed t(> 
handle many hazardous wastes • Also large amounts of 
hazardous wastes may kill the living organisms in the 
tr/iatment plant and septic tanks* These living 
organisms feed off the conventioTiai waste (bacteria, 
fecal matter, etc. J, thereby treating it before it is 
discharged to a body of v^ater or on land. - If the 
organisms are killed, both hazardous wastes and. 
conventional pollutants can enter our waterways. 

c. Wastes dumped In axof^ drains may lead directly to 
local waterways. 

d. Wastes dumped-on weeds-cr ii\ holes Ifi the ground 
coiild'leach into the soil> eventually contaminating 
ground water. 

e. Burning toxic waste can pollute the air which we 
breathe. It is extremely dangerous to burn products 
in aerosol cans. The cans explode under pressure 
creating a virtue"; timeb,ombo ! 

Ask the class if they could think of any safe disposal 
metho ds for household toxic substances. Allow time for 
responses. Some responses might include "Hake sure the 
product is all used up before throwing it in the trash"; 
"Haybe a neighbor could use itv^". If students suggest >^his 
latter remark, be sure students Realize that it may not 
always be wise to give away alj[ types of potentially toxic 
products. If some toxics are given to people who don't 
handle them responsibly, the toxics can damage' people or 
hurt our environment. For instance, some pesticides are 
highly toxic and giving them to a neighbor who doesn't use 
them according to the instructions may result in 
undesirable consequences.' Injuries or illness may occur 
from the person using the product openly around children 
or pets, not wearing the rfecommended protective clothing, 
using the product for other than its intended purpose, or 
overusing the product r If ^Vecycling" of waste oil is not 
mentioned, suggest it* In some states, service stations 
will accept waste oil from the public, free of charge. 
The stations then sell the oil, in large amounts, to an 
oil recycler. 
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Recently, some local governments and community 
organizations have becomes* nterested in developing safe 
disposal systems for residential ly generated hazardous 
wastes* Some cities- and counties in the coUntrj^ have set 
up collection systems for household toxics. When the 
-toxics have been collected from the public ^(generally at a 
pre-designated collectio'h site on a given day or days), 
they are ultlmateli^ disposed in a facility designed-^to 
dispose of hazardous wastes* This relatively new disposal 
concept is tajcing root in jurisdictions across the Aation* 

5. Inform students that currently there are few alternatives 
for 5afe and economic disposal of household toxic 
substances^ Contacting tfia local County Environmental 
Health Department, the Cfty/County Water Quality 
Divisions, the State (Solid) Waste Management Board, the 
State Department of Health Services, City Council, or 
County Boards of Supervisors would be some ways of finding 
out what is currently being done in your community. 
People called hazardous waste haulers will take your 
toxics to a special disposaV facility designed to accept , 
hazardous waste; however, the service is generally very 
costly. ■ 

6. Ask the students this: If safe arid ecpnomic methods of 
toxic disposal are not aviiilable to all coiranunitjes, 'how 
can we handle the problen: of safe disposal? Allow 
discussion time. ^ 

7. Conclude that we must be careful about what and how much 
potentially toxic substances we buy. We should try to use 
all that we buy to avoid having to dispose of toxic 
substances. We also could consider guying products that 
are less toxic than others. 
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HOUtiHOLO waste: 




Actiyity'3' 
DISPOSAL SYSTEMS 

PURPOSE: To identify what happens to household wastes when th' y are 
- "thrown away" and that no place Is really away. 

. .. lEVEL: .JilZ 

SUBJECT: Science, Health, Industrial Technology 

CONCEPT: (a) Household hazardous wastes can have a negative 

environmental '..walth and economic impact when they are 
"thrown away," 
(b) no> place is really "away." 

REFERENCE: Adaped from materials produced by METRO, Seattle, WA. 



TEACHER PREPARATION: 

1. Household hazardous substances are not hazardous wastes 
until they enter the environment. For some products, 
simply using them releases the toxic product into the air, 
water, or ground (pesticides, herbicides, air freshener, 
etc.) For others, the problem does not arise until the 

• product or container is thrown away. This activity • 
explains three different systems into which household 
hazardous substances may be "disposed; and discusses 
groundwater — the ultimate resting place for many toxic 
chemicals, particularly when nc system is used. 

2. Make copies of Student Handouts 3A, 33, 3C, & 3D. 

3. Decide which of the following approaches would be best for 
your students: 

A. Copy handout',-, with the questions at the bottom and 
distribute to each student as homework. 

B. Copy handouts with the questions at the bottom. Have 
the class divide themselves into four groups ^nd 
distribute an area 6f disposal or groundwater to each 
group. Allov( enough time so they may brainstorm 

" and/or research the answers. 

C. Copy handouts with questions covered; Distribute one 
area, to each .group and ask them to research possible 
sources of contamination and misuse of their form of 
disposal. 
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CLASS ACTIVITY: 

1. Based on the approach you have selected, either form small 
groups or assign work to individuals or let individuals 
choose their assignment* 

2. Once the work has been completed, assemble the class and 
allow the groups to present the information they found. 
Open a discussion and critique the ihformatipi;! gathered.. 
Wiiat parallels were discovered between groups? What were 
the discrepancies? What questions does one group have for 
another? 
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\ STUDENT HANDOUT 3A 
s LAKDFILL 

Most solid waste, including improperly discarded hazardous materials, 
from households, schools, and businesses (paper, cans, glass) eventually 
ends up in the local licensed sanitary landfilU These large pits are 
usually lined with clay and/or industrial strength plastic to prevent 
leaching of contaminated water. In the jR[?s%, .many commjini ties burned this 
waste on it daily basis, however air quality "was greatly affected by this 
practice. Presently, the methods of compaction arid burying are used. At 
the end ,of each day, the waste is smashed and covered. The process is 
repeated each day. Once the pits reach full capacity, they are completely 
covered and sealed with clay, which is designed to prevent water from 
percolating through the wasCe. 

One major problem associated with landfills is that the clay and/or 
plastic layers do not alwa^ys prevent contaminated water froin leaching 
through. Another problem arises from the disposal of hazardous waste in 
local sanitary landfills. Many of these landfills were not designed to 
contain certain hazardous materials. Contacting your local sanitary 
landfill and/or hazardous waste disposal site may give additional insight. 

Discussion Questions: 

1. Which household hazardous wastes might be disposed in a sanitary 
laridfiZl? How could these household hazardous wastes contaminate 
the environment? 

2. ,What are the basic guidelines for -^anitary landfills in your state 
and who is responsible for" enforcing those regulations? ' 

3. What are the consequences of an improperly built landfill? 



LANDFILL 



Community Waste 




^ Aquifer 
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STUDENT HANDOUT 3B 
SEPTIC SYSTEMS 



Many communities, as well as some drive-in theatres and shopping 
centers, operate on private septic disposal systems. Traditionally, these 
syetems handle many of the saiite type of substances that are received by 
city wastewater treatment (waste water from sinks, drains and pipes, ah. 
toilets). These communities are usually in areas that cannot be serviced 
by city waste M«:rr treatment due to distance or unavailability of. hook- 
ups. This system consists of two basic elements: a septic tank and an 
absorption field. A 'septic tank is simply a tank that isliuried in the 
ground to collect and- treat sewage. Wastewater flows into the tank where 
it is broken down' by aerobic (utilTzing oxygen) and anaerobic (without 
oxygen) bacteria. To Continue functioning properly, the tank may need_to 
be emptied periodically, by pumping out the built up solid waste or sludge 
That material Is sent to the local sanitary landfill,. 

The solid wastes settle to the bottom and the effluent (wastewater) 
flows out to the overflow pipe, it is carried by gravity through the pipe 
to the absorption field. An absorption field consists of perforated tiles 
laid in gravel or crushed stone. The wastewater or effluent travels 
through the perforated pipes and trickles into the soil. The soil acts as 
a filtering system where additional aerobic decomposition takes place. In 
a properly constructed ;septic system, the effluent should be free of 
organic waste by the time it reaches the water table. Some household 
chemicals (i.e. concentrated drain cleaners) may destroy the bacteria in a 
septic tank. Without the bacteria decomposing the waste, the treatment 
ability of the septic system decreases. 

Discussion Questions; 

1. List five household hazardous materials that end up in a septic 
system, either when used or disposed. Would the septic system be 
able to treat that material? 

2. What are the guidelines in your community for septic system 
construction and maintenance? You may want to contact the city or 
county health department. 

3. If these guidelines are not met, what may be the possible 
consequence? 

SEPTIC SYSTEM 




129 



146 



STUDENT HANDOUT 3C 
MUNICIPAL WASTEWATER TREATMENT 

The most common system for treating household wastewater (from sinks» 
tubs, toilets, floor drains) on a municipal 'level is sewage or wastewater 
treatment. Th'^oigh a series of pipes the raw sewage from homes, 
buisinesses. '.ni industries is carried to the was'cei.'ater treatment plant. 
Here, the solids are removed a^id'the effluent treated/'and discharged into 
nearby rivers or. streams. Some wastes are not allowed to be placed in the 
system if they might damage the operation of the treatment plant. 

There are two kinds of sewer systems: separate and combined. A 
separate system collects raw sewage in sanitary lines and delivers it to 
a wastewater treatment plant. Rain water and materials from streets flow 
into separate storm water lines and are normally discharged to a nearby 
river or stream. If more sewage is delivered to the plant than can be 
handled, some raw sewage may bypass the plant or be held in a retention 
basin for later treatment. In a combined system, sanitary lines and storm 
water lines flow together into the wastewater treatment plant. During 
heavy rain storms, sane of the combined rainwater and sewage may bypass the 
treatment plant and nn irectly into a stream or river without any 
treatment at all. In some cases it can be stored in' a retention basin for 
later treatment. 

PRIMARY STAGE 

When the sewage arrives at the plant, it flows through a grit chairfcer 
which settles out large grit and particles.'- From the grit chamber, the 
wastewater flows through a series of screens which collects and shreds 
medium-size debris such as paper. The openings of the screens diminish in 
size collect-ng smaller and smaller bits of material. The material 
collected by the screen is taken to a sanitary landfilT and the wastewater 
which passes through the screens flows to sedimentation tanks. In the 
sedimentation tanks, the velocity of the water is greatly decreased 
allowing solid material to settle to the bottom where it is scraped into 
hoppers v.nd transferred to sludge treatment tanks for fsjrther decomposition 
and disposal in a landfill or incinerator. The effluent is now ready for 
secondary treatment. 

• ;CONDARY STAGE 

In the secondary stage, up to 92 percent of the organic material 
remaining in the effluent is digested by aerobic bacteria utilizing oxygen. 
Basicalsy, the effluent is brought into contact with large numbers of live 
bacteria which consume a majority of the organic matter. Sn^ayers or 
bubblers add oxygen to tiie water to maintain a healthy environment for the 
bacteria. The wastewater is then sent to a final settling tank where 
chlorine is avided to disinfect the water before returning the treated 
wastewater to ths river. 
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TERTIARY STAGE > • 

Some communities treat their wastewater with an additional third 
stage. Tertiary treatment systems are used Vo remove additional organic 
and inorganic material (nitrogen, phosphorus) from the effluent and to 
increase the quality of the plant's effluent. Sand filtration or spray, 
irrigation systems filter most of the remaining small quantities of 
particles and waste material out, providing around 39 percent organic and 
inorganic waste removal. Some tertiary systems are so e^ffjcient t^'at the., 
effluent is safe for human consumption* 




MUNICIPAL WASTEWATER TREATMENT 



Discussion Questions: 

1. State what you feel would be the advantages and disadvantages of 
both the separate and combined wastewater treatment systems. 
Which type of system does your conmunity have? 

2. What would be the consequence of releasing raw sewage into a 
stream or river? 

3. Are there any materials that cannot be handled by this type of 

4. List five household hazardous materials that end up in a 
municipal wastewater treatment plant when used or disposed. How 
might they effect the system? 
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STUDENT HANDOUT 3D 
GROUNDWATER . 

Groundwater is the water which acc" ■'ates below the ground's surface. 
It percolates, or trickles down throug. /orous soil. In some locations 
t.iere are larrje amounts of water, called acjuifers, trapped wi*-.h1n roc< 
formations or found in underground sand and. gravel deposits. It is from 
these aquifers that we recei^ve the majority of our drinking water. A 
vari.ety of sources }iave the fjotential to contaminate this sub-stfrfacfi 
water. 

! 

1 

AqiJlfers afid groundwater art a renewable resource made possible by the 
hydrologicdl cycle. Moisture evaporates from the surface at' the ground 
and from bodies of water (lakes, rivers, and streams) or-evapotrf-spires 
from trees and shrubs. When the density of the vapor reaches a critical 
point, the vapor begins to* form clouds. If th'Iw process continues, the 
clouds will release moisture in the form of rain. The rain will either be 
absorbed by the ground and percolate to the water table and recharge the 
aquifer, or it will run off the surface to a lake, river or the ocean, me 
surface area in which the water drains to a common location is called a 
watershed or drainage basin; it can be Imagined- as the valley between two 
adjoining roofs. Watersheds may be protected by local, state and/or 
federal legislation. The hydrologic cycle and watersheds are also highly 
dependent on soil conditions which determine the rate of percolation 
surface cover (soil, vegetation, paving), and climat-c factors. 

Discussion Questions: 

Ir^ What surface and subsurface sources could result in -contamination 
of groundwater? 

2. When groundwater is contaminated, what are threp consequences to 
humans and/or animals? 

3. What are three ways to prevent groundwater contamination? 

4. Once an aquifer is contaminated, how long do you think it would 
take to cleanse itself? What could be done to clean it? 
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Activity 4 



HOW ARE HOUSEHOLD HAZARDOUS WASTES DISPOSED OF? 

PURPOSE: To determine how household hazardous wastes are disposed 
of at home and changes that should be made in disposal 
procedures. 

LEVEL; 6-12 . 

SUBJECT: Science, Health, Industrial Technology, Social Studies 
CONCEPT: Disposal procedures for household hazardous wastes depend 

on tko ingredients included in^the product. 
REFERENCE: Based on suggestions provided by several teachers. 

ACTIVITY: Household hazardous wastes should be disposed of in one of 

several ways* Some should be recycled. Some should be saved 
for a correnunity hazardous waste collection or tjaken to a 
hazardous wast^ collection site. Some others can be diluted 
and poured down the drain while others can be placed in the 
trash. 



Activity 1 



Make a chart of the items listed in Table 5-1 pages 111-115. 



a. Have the students determine how they dispose of 
household vasteS at home' by placing^in the cb.art (1) 

for recycling, (2) hazardous- waste collection or taken to 
a hazardous waste collection site, (3) poured down the 
drain, (4) put in trash, and (5) other. 

b. Have the students compare their disposal t:echiques with 
those that are recommended. Explain why the more desired 
techniques are not used. 

c. If your community does not have services to enable 
recycling and hazardou*^ waste collection, what should your 
class do? ^ 
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Activity 2 

a. If your community does not have recycling or hazardous 
waste collection programs, divide the class into teams and 
have them write letters to the responsible community 
governmental unit (city council, mayor, county 

commi £ii oners , etc.). 

b. Based on the results of the survey, have the clgss discuss 
how they could help provide guidelines for homes. What 
are the major problems? What could you do at home to help 
improve proper waste disposal; (Post a list of directions 
in a garage, -work room, kitchen; discuss with parents and 
others in the femily; practices good disposal myself, 
etc.). 
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PURPOSE:^ 

LEVEL: 

SUBJECT: 

CONCEPT: 



REFERENCE: 
ACTIVITY: 



Activity 5 - ^ 

WHERE- WILL IT GO AFTER IT GOES DOWN THE DRAIN 

To determine what happens to household wastes that are 

washed down the drain. 

6-12 

Science, Health, Industrial Technology 

(a) Household hazardous wastes poured down the drain can 
have a negative environmental, health and economic impact, 

(b) no place really "away." 

Based on su^ .cioris from several teachers. 

a. Homes on sewers 

If you pour something down the sink or flush it down the 
toilet, what happens to the material? 

If you live in a city, town, or suburb your drain pipes 
probably (but not always!) connect to sewers . Several sewers 
are connected to larger pipes called trunk lines. Trunk lines 
carry wastes (sewage) from many homes and industries to a 
sewage treatment plant to clean (treat) the sewage before 
discharging the liquid. 

1. Have the students in the class that have homes connected 
to sewers determine the path of sewage from their home to 
the treatment plant. 

2. Determine how the sevyage is treated and what is removed 
from the sewage. 

3. Determine what happens to the liquid after ft has been 
treated. What; .remains with the liquid after it has been 
treated? 

4'. What is done with the solids removed during the waste 
treatment process? What materials do the solids contain? 

b. Homes on septic tanks 

If you live in a rural area or outside the main metropolitan 
areas,, material that goes down your sink probably goes to a 
septic tank located on yjour property. 

1. Have students in the class that have homes connected to 
septic tanks prepare reports on how a septic tank 
operates. 

2. Determine how the waste is treated in the septic tank and 
what is removed from the waste. How does treatment in a' 
septic tank differ from treatment at a wastewater plantt' 
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3» What happens to liquids that go into the septic tank? 
Wh|it does the liquid contain when it leaves the septic 
tank? ^ ^ ' ' ' > ^ ' 

4. What' happens to solids in the septic tank? What materials 
do solids contain? ^ ^» 

If your class has students whose homes have both sewers and 
septic tanks have some students make presentations on both 
and discuss' the differences between the two in the way 
materials are treated and where treated materials go. 
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Activity 6 

■WHERE WILL IT GO AFTER IT GOES IN THE TRASH? ' " 

PURPOSE: To determine what hiappens. to household wastes that are 

thrown into the trash 4.. 
LEVEL: 6-12 

SUBJECT: Science., Health, Industrial Technology 

CONCEPT: (a) Household hazardous- wastes thrown into the trash can 

have a negative environrnental, health, and economic impact, 

(b) no place is really "£.way." 
REFEREN'.t: Based on suggestions from several teachers. 

ACTIVn : If you toss something into the trash (garbage) and it is 

picked up by the sanitation department by a truck at your - 
home, what happens to the wastg?' \ 

(• 

If you live in a city, town, or suburb, your community may 
have substations where trash is dumped, separated ^ind then 
processed in various ways. 

1. Does your community require you to separate trash ,to be 
picked up at your home? If yes, what, do they ask 70U to - 
separate? If yes, why do they have these categories? 

2. Does your community have separate collections for 
household hazardous waste? If yes, what do they classify 
as hazardous? 

3. Does your community have sites where household hazardous 
wastes can be delivered? If yes, what do they take and 
what don't they take? If they have restrictions ask why 
these restrictions are used. 

4. After trash is picked up from your home where does it go 
next? , (For example to a sort station to be^sqrted, to a ^ 
shredder station tb be shredded^' directly to a dump,^ 
landfill, incinerator, out-of-state for disposal). 

5. How can household hazardous wastes create problems for 
personnel who pick up your 'trash? 

(a) If picked up fay hand? 

(b) If picked up mechanically by a -truck or smaller 
vehicle? 

6. If trash goes to a substation for so'i:ing or shredding, 
how can household hazardous wastes r reate environmental 
and economic problems? (Examples: wastes that get iij the 
air of the plan'c; drip in the plant; .containers such as 
aerosol' cans and gas cylinders that can explode.)^ 
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If your trash ever\tua.lly goes to an open dump; how can 
household: hazardous wa$te creat^e enyironmental and , 
econoniia problejns? . / . 

If your trash eventuaVly'goes^ io a landf^^l, how can 
household hazardov'' ^astes create enviro:^ Atal and ' 
economic problems? 

if your trash eventually goes to be incinerated, how can 
household hazardous wastes create environmental and 
economic problems? In the prdcessing? . In the smoke from 
incineration? In the ash from incineration? 

Suggested Class Activity 

If your community does not have procedures for collecting 
household hazardous wastes at the. home and/or providing a 
site where it can be^delivered - develop teams to do each 
of the following: 

(a) Write letters to the editor for newspapers. In your 
area stating the need for these. ^services and. that 
programs should be developed, ' 

(b) Write letters to the TV and radio stations suggesting 
the need for these services ?ind encouraging them to do 
programs on the topic. 

(c) Write letters to the local government (mayor, 
commissioners, etc.) citing the need for the services 
and programs. - - 

(d) Write letters to the pub;lic health unit of the local 
government encouraging them to provide the needed 
services. 

(e) Appoint c: coordination commitf^e to coordinate the 
various letters and the contents .of the letters. 

Your class should be prepared fpr-follow-up activities, 
related to their letters. Follovy-up. activities in 
community action activities have included surveys, 
appearing on programs, working with pilot projects, etc. 
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Activity 7 



EXPLORING HOW TOXIC WASTE IS TREATED IN THE^OMMUNITY 

PURPOSE: To explore HowJ;oxic waste is treated in the local comranity, 

LEVEL: 7-12 ' ^ - 

SUBJECT: Science^ Social Studies ^ 

CONCEPT-: Environmental inanagement is the result of the rational 

application of scientific and technical knowledge to.achieve. 
partic vlar objectives, 

REFERENCE: Goldman, Jill S., et aU Investigations: Toxic Waste, A 
Science Curriculum in the Partlcipatiorv Series , Cambridge, 
fiA: Educators, for Social Responsibility, September 1984, 
pp. 41-42. ED 254 443. > 

ACTIVITY: By phone calls and/or site visits, f:nd out the following: 



1. 



2. 
3. 



4. 



5. 



6. 
7. 



What are the numbers, locations, xand types of disposal 
facilities in the surrqu'^ding area? Are there old 
facilities, such as landfills, that are now closed?; 
Are plans for the development of new sites now being 
made? What are the time lines? Why are they needed? 
Who is responsible foh overseeing old, present, and 
prpjected facilities? . ^ 

What criteria wsro or are used to determine the placement 
of the facilities? ' . 

How many years doer it usually take to fill up a landfill 
in this community? , ^ 

What companies in the areci produce hazardqus and toxic 
wastes? Where and how do they dispose of these wastes? 
What procedures have been established for collecting 
hazardous wastes from homes? Are people informed of 
procedures? Are there monitoring procedures? 



Suggested contacts for the above include: 

- local sanitation dep^rtjnent . . . 

- local Board of Health' ^ ' 

- the state waste management agency 

- the state Environmental Protection Agency, or similar 
agency. ' ' ^ 

- local ^chapter of the League of Women Voters 
" local industries 

- local consumer protection agency 

- city or cduhty officials, state representatives, local 
Congress persons. 

One or more of these contacts may lead to possibilit.ies of 
field trips. At least one such trip may bf> npropriately 
conducted^ as an adjunct to this activityo 
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Activity 8 

A NEIGHBORHOOD SURVEY , / , 

PORPOSE: To investigate public awareness of toxfc substances and-^to 

learn how. people discard toxic substances, through a home toxic 
' waste survey, ' ' ^ • 

•LEVEL: 7-9 
SUBJECT-: Science 

CONCEPT: Individual citizens should be stimulated to become well 
informed about resource Issues, problems ^ management 
procedures, and ecological principles. 

REFERENCE: Adapted from Goldman, Jill S., et al. Investigations: Toxic 
Waste, A Science Curriculum. in the Participation Series , 
Cambridge, MA: Educators for Social Responsibility . 
September 1984,^ p. 36. ED 254 443.. 

ACTIVITY: Show the list of toxic substances Table 5-1 (pages 111-116) 
to your parents and ask them ^how they, dispose of those 
substances. Take the list to at least three homes in your 
neighborhood; tell your neighbors that you are doing a toxic 
waste survey for school. After defining toxic waste for them 
and showing them, the class list^ provide them with a duplicate 
list and ask them to answer the following questions: 

1. How many substances on the list did you realize could be 
hazardous? Put an X by each- item. 

2. What do you usually do with substances like these in your 
home? Put an a, b, c,- or d by each item in your inventory 
to indicate what Is done with' materials. 

a. Throw them in the trash. 

b. Take them to the local dump. 

c. Take them to toxic waste collection sites. 

d. Keep th6m because you do not know how they should be 
. ^ .discarded. 

After coiTipleting your survey, answer the following questions: 

1. Did your neighbors seem well-Informed about toxic waste? 

2. How were toxic wastes most often disposed of? 

3. What was their attitude toward the survey? 

4. How did you feel while doing the survey? Explain* 

Compare j^our survey with those of your classmates. Now make a 
generalized statement about how home toxic substances are 
usually discarded- in your neighborhoods. 

As a fqllow-up, survey the teachers iathe science department 
to find out how they dispose of toxic substances used in the 
lab. What kinds of safeguards do they employ? What toxic 
substances are disposed cf? Where do they end up? ^ ^ 
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Activity 9 



IN MV BACK YARD 



PURPOSE: 

LEVEL: 

SUBJECTS: 

CONCEPT: 

REFERENCE: 



OBJECTIVES: 



BACKGROUND: 



To understand methods of hazardous waste treatment and to 
identify those used' in their communi ty. 
10-12 ' 
Science, Social Studies i' 

Effective procedures are available for treating and disposing 
of most hazardous wastes. 

TVA-A World of Resources , Tennessee Valley Authority and 
Western Kentucky University, Bowling Green, KY-, November, 
1986. 

Students will be able to (1) list six methods of hazardous 
waste disposal, (2) rank' the methods from most sound to least 
sound, and (3) discuss citizen responsibility in the disposal 
of hazardous wastes. 

The first step in becoming an active, responsible citizen is 
to be knowledgeable about issues that affect members of the 
community. Citizens everywhere are affected by decisions made 
about hazardous waste. Hazardous waste has the potential to 
contaminate ground or surface water, pollute the air, burn or 
explode, poison by way of the food chain, or pofsori by direct 
contact. The most desirable method of waste disposal in any 
given location depends on many conditions, (e.g^, geological 
and social).^ The major |)urposfe"of this acitivity is for 
students to become knowledgeable about hazardpus waste 
disposal methods and to use various communication skills as 
active, responsible citizens. 



ACTIVITY; I. Introduction 



Review with students the definition of waste, the 
classUri cations of waste, and the major sources of waste. 

ilevlew with /Students the definition and chaj^acteri sties of 
hazardous waste, and the major sources of hazardous waste. 

II. Topical Assignments 

Divide the class into 14 group? and assign research topics 
as follows: 

1. Overview Group: historical perspective of hazardous 
waste disposal 
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2. Methods Groups: 



- Secure landfills^ 

On-site .Hazardous waste storage 

- Controlled incineration bf hazardous waste 

- Waste solvents and oil recycling 

- Materials and information waste exchanges 

- Composting, and land ^appli cat ?;on of treated wastes 

- Biological treatment 

- Chemical fixation 

- Physical treatments ' 

- Above-ground vault waste storage 

- Illegal dumping 

- Surface lagoons and storage ponds 

- Deep-well injection 

Each group should'bring to class a list of resources for 
your assigned topic. Resources can include textbooks; 
articles; lists of community, state, and Federal agencies; 
and local citizen groups involved with waste disposal. 

III. Preparation for Presentations ; 

Explain to the "Overview Group" that they will serve as 
moderators of the reports and will summarize information^ 
at the conclusion of all presentations. In summarising 
presentations, the Overview Group is to classify methods 
as "most. desirable" to "least desirable," and state why. 

Explain, to "Methods Groups" that they will report their 
findings through short presentations which are to include 
the following: 

1. A diagram or dray/ing on ^newsprint of their disposal 
method, with an. explanation. 6f how the method works,. 

2. A report that includes nationwide figures ^or (a) 
total volume handled, (b) types of hazardous waste 
disposed of,' (c) cost '6f disposal method, (d) misans of 
transportation to and from the site; and (e) potential 
for environmental contamination. 

3. A discussion on the public, attitude about.that method 
of disposal, and about the general attitude of .persons 
not wanting waste disposed of near them. This is 
referred to as the "Not in My^ Backyard" (NIMBY) 
attitude. 

IV. .Presentations . ' . 

Have each group make its presentation. ' 



■ 158 



V. Extensi on . I 

It Have advanced students interview local operatj>rs of 
hazardous waste^ disposal sites' in.^heir county. 

2. Research and report on ^^Superfund" activities! in your 
state. . . i 

3. If there is an article on hazardous waste in ;a local 
newspaper, invite the reporter to the class. , 

- Where did the reporter get the infonnation?i 

- What Is being done^about the situation? . ^ 

- What agency* is responsible for improving the 
situation? f 

VI. Evaluation ' 

^ ^ ./ 

1. List six methods of hazardous v/aste disiposalli. Rank 

the methods from most desirable to ioast desirable, 

2. What responsibility does a cttiv.en have in the 
disposal of hazardous substance'/ in his/heif own 
community (backyard)? 

* 

3. How can a citizen In your community find o(it about the 
method of hazardous waste disposal? ' 

4. How canC citizen ri)e assure<J that disposalj of 
hazardous waste takes place in a sound manjner? 
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VI. WHAT ACTION SHOULD YOUR CLASS TAKE RELATED 
TO A COMMUNITY' HOUSEHOLD HAZARDOUS MATERIAL USE AND 
COLLECTION PROGRAM? 



Introduction 

Materials containiiig hazardous substances are potential health and 
environmental problems to the user, the waste collector, and the 
environment ir general after disposal* 

Data indicate that tons of hazardous materials are washed down 
drains and placed in the garbage everyday* The public needs to (1) 
be aware of how to reduce their purchase of products containing 
hazardous materials, (2) learn how to use products containing 
hazardous materials y/isely, (3) learn what materials should not be 
poured down the drain or placed in the trash, and (4) have a program 
that provides for the collection of unused household hazardous wastes 
in a safe way. 

Effective community household hazardous use and collection 
programs involve establishing effective education programs to provide 
information to the public regarding household hazardous materials and 
establishing a collection program for household hazardous wastes. 

A community program can improve botii t:he health of the people and 
the jquality of the environment bot^h locally and regionally. 

Student Activities 

1. Encouraging your commuiiity to develop or improve an educational 
program related to household hazardous materials. 

d% Appoint a team to determine if your community has an 
educational program and the features of the program if 
it does. 

b. Appoint teams to contact communities that have educational 
programs. The state atnd "regional EPA offices can provide 
names of cities and counties with educational programs. 
Have each team summarize the features of each cpmmunity 
program. 

c. Have committees prepare summaries of their reports ^nd 
discuss in class. 

1) What are some features of other community 
programs that would be good in your community? 

. Why? 

2) How expensive would these features be to 
implement and maintain? 

d. .,ivite representatives of thfe local governntent, EPA, 
public health and environmental action 

groups to discuss their ideas regarding educational 
programs. 



e* Have a team draft a letter to. your local government 

with your recommendations-. Discuss in class and 

prepare a final lette?;. 
f* Have a team draft letters for the media^ (papers, 

TV, radio) with your recommendatieo* Discuss in 

class and* prepare a letter. ^ \ 

Encouraging your community to develop or improve a collection 
' program for household hazardous wastes • 

a. Appoint a team to determine if your communi.ty has a 
household hazardou::, waste collection program and the 
features of the program. 

b. Appoint teams- to contact conwunities that have collection 
programs o The state and regional EPA can proyide names 
of cities and counties with collection programs* Have 
each team summarize the* features of ea<:h program. 

c. Have coiranittees prepare sunmaries of their reports and 
discuss in class. 

1) What are some features of other community 
collection programs that would be good in 
your community? Why? 

2) How safe is the collection and treatment 
program? 

3) How easy is it for the public to dispose of 
wastes? Are they collected? Do they take 
them to a site? 

4) How expensive would the programs be to 
implement and maintain? 

d. Invite representatives of the local government, 
EPA, public health and environmental action 
groups to discuss their ideas concerning collection 
programs. 

e. Have a team draft a letter to your local government 
with your recommendations. Discuss U class and 
prepare a final letter. 

f. Have a team draft letters for the media (papers, 
TV, radio) with your recommendationSw Discuss 
in class and prepare a letter. 
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VI I. • SELECTED SOURCES FOR ADDITIOMAL INFORMATION 



1. USEPA Regional Offices 

E?A Region 1 
JFK Federal Building 
Boston, MA 02203 
(617) 565-3234 

EPA Region 2 
26 Federal Plaza 
New York, NY 10278 
(212) 264-4418 



EPA Region 3 
841 Chestnut Street 
.Philadelphia, PA 19107 
(215) 597-4084 

E^A Region 4 

345 Courtland Street, N.E. 
Atlanta, GA 30365 
(■404y 347-2904 

EPA iRegion 5 

230 Jiouth Dearborn Street 
Chicago, IL 60604 
(312) 353-2000 



EJPA Region 6 
1445 Ross Avenue 
Dallas, TX 75202-2733 
(214) 655-7208 

EPA Region 7 

726 Minnesota Avenue Kansas 
City, KS 66101 
(913) 276-7006 

EPA Region 8 

999 18th Street 

One Denver Place, Suite 500 

nenver, CO 80202-2405 

(303) 293-1684 

EPA Region 9 

215 Fremont Street 

San Francisco, CA 94 105 

(415) 556-6608 

EPA Region 10 
1200 Sixth Avenue 
Seattle, WA 98101 
(206) 442-7660 



STATES BY EPA REGION 



Each of the above offices serves the states listed for its region 



Alabama «. 4 

Alaska 10 

Arizona 9 

Arkansas b 

California 9 

Colorado 8 

Connecticut .... 1 

pel aware 3 

District of 

Columbia 3 

Florida 4 

Georgia 4 

Hawaii 9 

Idaho 10 

Illinois 5 

Indiana 5 

Iowa 7 



Kansas 7 

Kentucky 4 

Louisiana 6 

Maine 1 

Maryland ........ 3 

Massachusetts ... 1 

Michigan 5 

Minnesota 5 

Mississippi 4 

Missouri, 7 

Montana 8 

Nebraska 7 

Nevada 9 

New Hampshire ... 1 

New Jersey ...... Z 

New Mexico 6 

New York 2 



North Carolina ... 4 

North Dakota ..... 8 

Ohio 5 

Oklahoma ^ 6 

Oregon 10 

P~.1nsylvania 3 

Rhode Island 1 

South Carolina ... 4 

Sout'/i Dakota 8 

Tennessee 4 

Texas 6 

Utah 8 

Vermont 1 

Virgv^ia 3 

Washington 10 

West Virginia .... 3 

Wisconsin 5 

Wycming 8 
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2. Other 




(202) 332-9110 

Citizens Clearinghouse for Hazardous 
P.O. Box 926 
At^lington, VA 22216 
(703) 276-7070 

Concern, Inc. 
1794 Columbia Road, NW 
Washington, DC 20009 
(202) 328-8160 

Institute for Local Self-Reliahce 
2425 18th Street, NW 
Washington, DC 2000V 
(202) 232-4108 

League if Women Voters 
1730 "M« Street, NW 
Washington, DC 20036 
(202) 429-1965 

US Consumer Prcduct Safety Cowniasion 
5401 ycstb? "Ivenue 
Bethesde, HD 20816 
(301) 492-6800 

Watem Pollution Control Federation 
601 Wythe Street 
Alexandria, VA 22314 
(703) 684-2400 

World Watch Institute 
1776 Massachusetts Avenue, NW 
Washington, DC 20036 
(202) 452-1999 




* 1€3 
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